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improve the lowering in the selectivity 
of tPA mutein for thrombus, and 
further to reduce the side effects of 
the fibrinotytic agent 
CONSTITUTION: The doubly specific 
monoclonal antibody in which one of 
the doubly specific properties relates 
to thrombus and the other also to 
tPA, e.g. tPA-6. lacking F. E and K1 
domains. And, the fibrinotytic agent is 
produced by immunologically bonding 
the tPA mutein lacking the F, E and 
K1 domains to the doubly specific 
monoclonal antibody. Since the 
fibrinotytic ability and the selectivity 

for the thrombus are increased and further since the reactivity with 
fibrinogen is decreased, the fibrinotytic agent free from side effects such as 
the enhancement of the fibrinogen-decomposing ability is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The bispecific antibody whose one side of duplex singularity is a 
thing to organization plasminogen activator (tPA) MUTEIN to which another 
side comes to carry out deletion of a finger (F) domain, a growth factor (E) 
domain, and the (Kringle K) 1 domain to a thrombus. 

[Claim 2] The bispecific antibody according to claim 1 whose thrombus is a 
fibrin. 

[Claim 3] The bispecific antibody according to claim 1 whose thrombus is an 
activated platelet. 

[Claim 4] The bispecific antibody according to claim 1 which contains a 
variable region at least and carries out deletion of the heavy chain constant 
region domains 2 and 3. 

[Claim 5] The bispecific antibody according to claim 4 whose bispecific 
antibody is F(ab') 2. 

[Claim 6] The thrombolytic agent which comes to carry out immunity 
association of tPA MUTEIN which comes to carry out deletion of the F. E, 
and K1 domain to a bispecific antibody according to claim 1. 
[Claim 7] The thrombolytic agent according to claim 6 which is the thing to 
which tPA MUTEIN comes to carry out deletion of some thru/or all of a field 
of the amino-acid^residue numbers 296-302. 

[Claim 8] The thrombolytic agent according to claim 6 which is the thing to 
which tPA MUTEIN comes to permute a part thru/or all of amino acid 
residue between the amino-acid-residue numbers 296-304 by another amino 
acid residue. 

[Claim 9] The thrombolytic agent according to claim 7 which is the thing 
which tPA MUTEIN makes carry out deletion of some thru/or all of a field of 
the amino-acid-residue numbers 296-302, and comes to permute a part of 
amino acid residue of the field of the amino-acid-residue numbers 296-304 
by another amino acid residue. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hybrid monoclonal 
antibody (it may be hereafter written as MoAb) which has duplex singularity. 
One side of duplex singularity is related with the duplex singularity 
monoclonal antibody (it may be hereafter written as bsMoAb) which is a thing 
to tPA MUTEIN to which another side comes to carry out deletion of the F, 
E, and Kl domain to a thrombus in more detail. This invention relates to the 
thrombolytic agent which comes to carry out immunity association of tPA 
MUTEIN which comes to carry out deletion of the F. E, and Kl domain to 
above bsMoAb again. 
[0002] 

[Description of the Prior Art] A thrombolytic therapy is widely used for 
thrombus nature patients, such as myocardial infarction, arterial embolism, or 
cerebral infarction, and clinical application of streptokinase (it may be 
hereafter written as SK), the urokinase (it may be hereafter written as UK), 
etc. is carried out Recently, the tissue plasminogen activator (it may be 
hereafter written as tPA) and prourokinase (it may be hereafter written as 
ProUK) which are said for the selectivity to a thrombus to be high, therefore 
to mitigate the side effect of a bleeding tendency tend to appear, and it is 
going to replace above-mentioned SK and UK. Furthermore, effectiveness is 
more high and the qualified type tPA etc. has been developed as a 
thrombolytic agent excellent in thrombus selectivity, moreover, the 
thrombolytic agent which used antibody targeting by one side — appearing 
— [C. ~ Bode et al. — :Science (Science) ~ 229. 765;(1 985) M.S.Runge et 
al.: Proceedings OBU National academy Science U.S.A. 
(Proc.Natl.Acad.Sci.USA), 84 7659 (1 987);T.Kurokawa et al. : [ Biotechnology 
(Bio/Technology), ] 7 and 1163 : (1989) The antibody which has high 
compatibility is used for the fibrin and activated platelet which form 



1/38 



JP,05-304992,A [DETAILED DESCRIPTION] 



http : / /www4 JpdL ncipi . go Jp/cgi-bin /tran_web^cgLeiie 



0363712nd public presentation official report of the European Patent 
application referring-to-], and a thrombus. Compared with a thrombolysis 
active substance independent, a thrombolytic agent with high effectiveness 
also came to be produced dozens times from several times. Especially 
bsMoAb that can carry out immunity association at both thrombus and 
thrombolysis active substance offers the very efficient thrombolytic agent 
without the fall of antibody activity and thrombolysis activity. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there being constraint 
that that large quantity must be prescribed for the patient over a long time 
since the half-life is very short, and often being accompanied by the side 
effect of a bleeding tendency also about tPA which appeared as a new 
generation's thrombolytic agent, for this reason is reported. For this reason, 
tPA MUTEIN of the type which does not receive inhibition by the inhibitor 
which exists in blood was produced in order to have made a half-life extend. 
However, since fibrin affinity ability is small, the selectivity to a thrombus 
falls, or as for such tPA MUTEIN, it turns out that the enzyme activity itself 
generally falls compared with the original unqualified type tPA. the 
side-effect [fibrinogen which a thrombolytic agent has in coincidence 
although it not only reinforces the thrombolysis ability of a thrombolysis 
active substance about an antibody targetingrized thrombolytic agent again, 
but has the effectiveness of also making the half-life in the blood extending 
— it turns out that increasing resolving-power and alpha2-antiplasmin (it 
being hereafter written as alpha2-AP) consumption ability] is not avoided to 
some extent 
[0004] 

[Means for Solving the Problem] the fail of the thrombus affinity ability as 
which this invention persons were regarded by above-mentioned tPA 
MUTEIN — or it found out extension of the half-life in blood, increase of 
thrombus affinity ability, and that mitigation of a side effect might be brought 
about further by repeating various examination, in order to solve the trouble 
of increase of the side effect seen by the antibody targeting-ized 
thrombolytic agent, making bsMoAb carry out immunity association of tPA 
MUTEIN, and carrying out targeting to a thrombus. That is, one side of duplex 
singularity is bsMoAb which is a thing to tPA MUTEIN to which another side 
carries out deletion of the F, E, and K1 domain to a thrombus, and this 
invention offers further the thrombolytic agent which makes this bsMoAb 
come to carry out immunity association of this tPA MUTEIN. The bispecific 
antibody of this invention can be combined with that whose thrombus is a 
fibrin or an activated platelet and this antibody contains a variable region at 
least and deletion of the heavy chain constant region domains 2 and 3 can 
be carried out 
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[0005] Explanation of tPA MUTEIN constitutes tPA from FINGER (F), EGF 
(E). KRINGLEl (K1) and KRINGLE2 (K2), and a PROTEASE (P) part, as 
shown in drawing 1 . tPA-6' of a publication etc. is mentioned as the 
below-mentioned example 19 of reference in which R298'299 of P part 
tPA-1 [ given in the below-mentioned example 16 of reference in which E, F, 
and K1 part carried out deletion as above-mentioned tPA MUTEIN ], and of 
them were permuted by E298'299. Moreover, an antibody molecule has an 
adjustable (V) field in connection with association with an antigen, and the 
stationary (0) field which participates in other biological functions, for . 
example, association with complement, or association with an antibody 
receptor although it does not participate in antigen association, as shown in 
drawing 2 . When you need only the function in connection with antigen 
association, the molecule which consists of only variable regions is enough, 
and such a molecule is also produced in the latest gene recombination mold 
antibody. The approach adopted for many years is the approach of producing 
Fab or Fab' which presented restrictive partial hydrolysis processing with the 
antibody molecule using a digestive enzyme like a papain or a pepsin, cut the 
peptide in the part shown in drawing 2 , and carried out deletion of the (Pile 
H) chain constant region domains 2 and 3 (it may be written as CH2 and CHS 
below, respectively). Thus, although the obtained antibody fragment loses 
some antibody functions, usually is held about 1 00% and antigen binding 
capacity at least can use such a fragment also in this invention. 
[0006] As tPA MUTEIN used by this invention, deletion of all the domains of 
F, E, and K1 is carried out, and the further MUTEIN of K2. tPA MUTEIN 
(deletion of a part of 174-179 [ the amino-acid-residue number 174-527 
however ], or all the amino acid residue may be carried out) which consists 
of both domains of a protease (P), and this tPA MUTEIN is mentioned (in 
accordance with both, it may be hereafter written as FEK1 deletion tPA 
MUTEIN). Moreover, originally as this further MUTEIN. that to which the 
original peptide or the proteinic amino acid sequence varied is mentioned, 
therefore the deficit of configuration amino acid and the permutation to 
other amino acid are mentioned as this variation. As a deficit of this 
configuration amino acid, that to which at least one of FEK1 deletion tPA 
MUTEIN configuration amino acid is missing is mentioned. As a permutation 
to these other amino acid, that by which at least one piece is permuted from 
another amino acid of FEKI deletion tPA MUTEIN configuration amino acid is 
mentioned Unless the description which FEKI deletion tPA MUTEIN has is 
lost as the number of the configuration amino acid which is missing in FEKI 
deletion tPA MUTEIN to which at least one configuration amino acid is 
missing, how many pieces are sufficient As an example of this missing 
configuration amino acid, the amino acid residue of the amino-acid-residue 
numbers 296-302 of tPA etc. is mentioned. 
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[0007] As the number of the amino acid with which at least one configuration 
amino acid is permuted in FEK1 deletion tPA MUTEIN permuted from 
another amino acid, unless the description of FEK1 deletion tPA MUTEIN is 
lost, how many pieces are sufficient As an amino acid part permuted, the 
thing which comes to permute a part thru/or all of amino acid residue 
between the amino-acid-residue numbers 296-304 by another amino acid 
residue, and the thing which is made to carry out deletion of some thru/or all 
of a field of the amino-acid-residue numbers 296-302, and comes to 
permute a part of amino acid residue of the field of the amino-acid-residue 
numbers 296-304 by another amino acid residue are mentioned as the 
example. As an example of the configuration amino acid before permuting, a 
cysteine, an aspartic acid, an arginine, etc. are mentioned, for example. When 
the configuration amino acid before permuting is a cysteine, as permuted 
amino acid, neutral amino acid is desirable, for example. As an example of 
this neutral amino acid, a glycine, a valine, an alanine, a leucine, an isoleucine, 
a thyrosin, a phenylalanine, a histidine, a tryptophan, a serine, threonine, a 
methionine, etc. are mentioned, for example. Especially, a serine and 
threonine are desirable. 

[0008] When the configuration amino acid before permuting is things other 
than a cysteine, as permuted another amino acid, it is the point of the 
hydrophilic property of amino acid, hydrophobicity, or a charge, and a thing 
with a different property from the amino acid before permuting is chosen, for 
example. Although an asparagine, threonine, a valine, a phenylalanine, an 
arginine, etc. are mentioned as amino acid after permuting when the amino 
acid before specifically permuting is an aspartic acid, especially an asparagine 
and an arginine are desirable. Although a glutamine, glutamic acid, threonine, 
a leucine, a phenylalanine, an asparagine, and an aspartic acid are mentioned 
as amino acid after permuting when the amino acid before permuting is an 
arginine, especially glutamic acid or a histidine is desirable. When the amino 
acid before permuting is glutamic acid, a thyrosin is desirable as amino acid 
after permuting. That with which the above-mentioned deficit and the 
permutation combined is sufficient as MUTEIN of this invention. 
[0009] In order to manufacture MUTEIN of this invention, in addition to the 
conventional recombinant DNA technology, a specific part directivity 
mutagenesis technique (Site-directed mutagenesis) is adopted. This 
technique is common knowledge and is shown to an R EFU racer (Lather, 
R.F.) and Jay Py REKOKKU (Lecoq, J.P.), JIENE tick engineering (Genetic 
Engineering), and the 31 - 50th pages (1983) of Academic Press. The 
mutagenesis directed to the oligonucleotide is em Smith (Smith, M.) and S 
GIRAMU (Gillam, S.), a JIENE tick engineering:principle and an approach, and 
three plenum press companies (1981). It is shown in 1 - 32 pages. 
[0010] in order to manufacture the structural gene which carries out the 
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code of MUTEIN of this invention, a primer is expanded for example, by (1) 
(2) which carries out hybridization of single stranded DNA which consists of 
single strand of structural gene of tPA to mutation oligonucleotide primer 
DNA polymerase, and a mutation heterodimer (heteroduplex) is made to form 
— (3) — there is a method of reproducing this mutation heterodimer. [ and ] 

[001 1] Which thing may be used as long as this hybridoma produces to a 
fibrin MoAb which it is specific and is not substantially combined with a 
fibrinogen in production of the anti-fibrin antibody production hybridoma 
used by this invention. [K.Y.Hui et al. [ for example, ] produced when an 
alpha-chain amino-terminal fragmentation peptide or beta-chain 
amino-terminal fragmentation peptide of the fibrin which a fibrinogen is 
disassembled and is produced is used for this fibrin specific antibody as 
immunogen: They are Science (Science), 222. and 1129(1983); 
JP,63-93800,A]. Moreover, although any are sufficient as long as a fibrin is 
the thing of mammalian, a Homo sapiens fibrin is mentioned preferably and 
the peptide which is especially equivalent to the beta chain amino terminal 
section of a Homo sapiens fibrin is used. Carriea protein is combined with 
this, immunity of the animals (an example, a rabbit, a rat, a mouse, guinea pig, 
etc.) is carried out, and an antibody forming cell is obtained. Subsequently, 
the antibody forming cell which unites with a myeloma cell these antibody 
forming cells extracted from the immune animal, for example, a spleen cell, a 
lymph gland cell, etc., does not react to a fibrinogen substantially but is 
specifically combined with a fibrin out of the hybridoma obtained is screened. 
As the above-mentioned Homo sapiens fibrin beta chain amino terminal 
peptide, what has an amino acid sequence like a degree is used especially 
preferably. 

H-Gly-His-Arg-Pro-Leu-Asp-Lys-R-Cys-OH [[R shows among a formula 
the peptide shown by Lys-Arg-Glu-Glu, or its part] the array number 1]. Cys 
of a C terminal is used for the linker section for chemical bonds with carriea 
protein. That is, it is possible to carry out the chemical bond of the carriea 
protein to carriea protein through the sulfliydryl group of C terminal Cys of 
the above-mentioned peptide beforehand by dithiopyridyl-izing by 
maleimide-izing or N-SAKUSHINIMIJlRU-3-(2-pyridyl dithio) propionate (it 
being hereafter written as SPDP) for example, by N- 
(gamma-maleimidebutyloxy SAKUSHINIMIDO) (it being hereafter written as 
GMBS). 

[0012] In order to make fibrin singularity into a positive thing furthermore, 
using the copolymer (it may be hereafter written as D-GL) of D-glutamic 
acid and D-lysine which T.Hamaoka and others reported, a fibrinogen tolerant 
condition is made to cause in a fibrin antigen immune animal, and the method 
of obtaining a fibrin specific antibody production cell by high frequency more 



5/38 



JP,05-304992,A [DETAILED DESCRIPTION] 



http://vww4jpdi.ncipi.go.Jp/cgi-bin/tran_web_cgLejje 



is also used preferably. [ — T — a .Hamaokajournal OBU EKUSUPURI 
mental medicine (139, 1 446(1 974);K.Tateishi et al. [ J.Exp.Med.], ] Journal 
OBU immune logical MESOZZU (J.Immunol.Methods), 47, 249] (1981).) By 
this approach, the thing which what combined carriea protein with the 
above-mentioned Homo sapiens fibrin beta chain amino terminal peptide as 
immunogen made combine D-GL with the peptide which has an amino acid 
sequence like a degree as tolerogen is used. 

H-Phe-Phe-Ser-Ala-Arg~Gly-His-Arg-Pro-Leu-Asp-Lys-R-OH [[the 
peptide shown by Lys-Arg-Glu-Glu or its part is shown by the inside R of a 
formula] the array number 2], 

[0013] Moreover, which thing may be used as long as this hybridoma 
produces MoAb which is not combined with a non-stimulating platelet 
specifically substantially at an activated platelet in production of the 
anti-activated platelet MoAb production hybridoma used by this invention. 
This activated platelet unique MoAb for example, by using as immunogen the 
platelet (preferably Homo sapiens platelet) activated by the thrombin 
[C.LBerman et al. produced : A journal OBU clinical investigation 
(J,Glin.Invest), 78, 130;(1986) N.Akamatsu et al.: SURON baud cis- - and - 
HEMOSUTASHISU (Thromb.Haemostasis). 62, 250 (1989)]. Moreover, 
although any are sufficient as long as the platelet to be used is the thing of 
mammalian, a Homo sapiens platelet is mentioned preferably. Immunity of this 
activated platelet is carried out to animals (an example, a rabbit, a rat, a 
mouse, guinea pig, etc.), an antibody forming cell is obtained, and these 
antibody forming cells subsequently extracted from the immune animal, for 
example, a spleen cell, a lymph gland cell, etc. are united with a myeloma cell. 
By screening the antibody forming cell which does not react to a 
non-stimulating platelet substantially but is specifically combined with an 
activated platelet out of the hybridoma obtained, the anti-activated platelet 
MoAb production hybridoma made into the purpose is acquirable. About 
production of the anti-tPA MUTEIN MoAb production hybridoma in this 
invention, immunity of tPA MUTEIN mentioned above or the tPA of the 
original unqualified type itself is carried out to an animal according to a 
conventional method, and the method of uniting the antibody forming cell 
obtained with a myeloma cell etc. is used further again. Immunity of the 
animal is carried out, the antibody forming cell obtained is united with a 
myeloma cell etc., and the same actuation as the approach of obtaining an 
anti-fibrin antibody production hybridoma or an anti-activation platelet 
antibody production hybridoma is used about the approach of obtaining an 
antibody production hybridoma. 

[0014] As an immune animal, although a rabbit a rat, a mouse, a guinea pig, 
etc. are used, for example, in MoAb manufacture, a mouse is used especially 
preferably. In producing a specific antibody to an activated platelet, to a 
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mouse that what is necessary is just to follow the approach usually enforced 
as the inoculation approach 108-1010 per time 0.5 to 2x109 washing Homo 
sapiens platelets are preferably suspended in a physiological saline, the 
HEPESU buffer solution, or the phosphoric-acid salt buffer solution (it may 
be hereafter written as PBS), and the approach of inoculating into day by 
day [10-14]3to8 times in an activation postabdomen cavity by the 
thrombin is taken. When producing a Homo sapiens fibrin and an antibody 
specific to tPA MUTEIN, preferably, the antigenic proteins of 10-25microg 
are emulsified in the physiological saline of the amount (0.1ml) of isochore, 
and the perfect AJU band of Freund, and 1 time 1-100microg and the 
approach of inoculating into intraperitoneal [ of regions of back and an 
abdomen / hypodermically or intraperitoneal ] 3 to 6 times every 2-3 weeks 
are taken by the mouse, an individual with these immune animals, for 
example, a mouse, to high antibody titer — choosing — three - five days 
after the Jast immunity — a spleen — and — or lymph gland is extracted and 
the antibody forming cell contained in them is united with a myeloma cell. 
Although fusion actuation can be carried out according to a known approach 
and a polyethylene glycol (it may be hereafter written as PEG), an Sendai 
virus, etc. are mentioned as a fusion accelerator, PEG is used preferably. 
Especially as a myeloma cell, NS-1 and P3U1 are preferably used for NS-1, 
P3U1, SP2/0, etc. For example, the desirable ratios of a spleen cell and a 
myeloma cell are 1:1-10:1, and are good for PEG of molecular weight 
1,000-9,000 to be added by this by 10 - 80% of concentration, and for 20-37 
degrees C to incubate at 30-37 degrees C preferably for 3 to 10 minutes. 
[0015] Various approaches can be used for screening of an anti-fibrin 
antibody production hybridoma. For example, a thrombin is made to act and a 
fibrinogen is changed into a fibrin, after making a fibrinogen stick to a 
microplate. Subsequently, a hybridoma culture supernatant is added to a 
fibrin fixed microplate under a superfluous fibrinogen existence, and the 
antibody titer in a culture supernatant is measured with the enzyme 
immunoassay (it may be hereafter written as EIA) which detects the 
anti-fibrin specific antibody combined with the plate. Although cloning is 
immediately presented with the hybridoma of the sorting and the antibody 
activity positivity by which the breeding was carried out in a HAT 
(hypoxanthine aminopterin thymidine) addition culture medium, this is usually 
easily carried out by limiting dilution etc. The antibody titer of the cloned 
hybridoma culture supernatant can be measured by the above-mentioned 
approach, the hybridoma which produces an antibody with a stably high 
potency can be chosen, and the monoclonal anti-fibrin specific antibody 

■ 

production hybridoma made into the purpose can be acquired. According to 
the above manufacturing methods, FIB 1-11 and RB 2-11 which were shown 
in the below-mentioned example 8 of reference and a below-mentioned 
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example 1 , and FTB 2-1 33 are mentioned as an example of the produced 
anti-fibrin antibody production hybridoma. Various approaches can be used 
also about screening of an anti-activated platelet MoAb production 
hybridoma. For example, a non-stimulating platelet or a thrombin activated 
platelet is combined with a microplate, and it fixes with formalin 1%, and is 
used as a solid phase antigen. A hybridoma culture supernatant is added to 
this, the antibody titer in a culture supernatant is measured by EIA which 
detects the anti-activation platelet antibody combined with the plate by the 
2nd antibody of enzyme labeling, and the big thing of the difference of 
un-stimulating and association with an activated platelet is chosen. For 
example, although cloning is immediately presented with the hybridoma of the 
sorting and the antibody activity positivity by which the breeding was carried 
out in a HAT addition culture medium, this is usually easily carried out by 
limiting dilution etc. The antibody titer of the cloned hybridoma culture 
supernatant can be measured by the above-mentioned approach, the 
hybridoma which produces an antibody with a stably high potency can be 
chosen, and the monoclonal anti-activated platelet specific antibody 
production hybridoma made into the purpose can be acquired. Mouse 
hybridoma 2T60 shown in the below-mentioned example 9 of reference as an 
example of the anti-activated platelet MoAb production hybridoma produced 
according to the above manufacturing methods are mentioned. 
[0016] Moreover, screening of the hybridoma which produces MoAb to tPA 
MUTEIN can be carried out simple in EIA using the microplate to which tPA 
MUTEIN or an unqualified type tPA was made to stick. It carries out 
according to the conventional method which also described cloning above, 
and the target anti-tPA MUTEIN MoAb production hybridoma can be 
acquired. The mouse hybridoma TPA 1-41 shown in the below-mentioned 
example 10 of reference as an example of the anti-tPA MUTEIN MoAb 
production hybridoma produced according to the above manufacturing 
methods is mentioned. 

[0017] Although there is some technique in production of the poly dahoma 
which produces the hybrid MoAb which has the duplex singularity of this 
invention and [which [ an example, Yoji Niimoto:protein, a nucleic acid and an 
enzyme. 33, 217] (1988), etc. and ] approach may be used, for example ** 
Make the culture medium of 5-bromodeoxyuridine (it may be hereafter 
written as BrdU) addition acclimate gradually the anti-tPA MUTEIN antibody 
production hybridoma of the above-mentioned HAT resistance, clone a 
thymidine kinase deficit stock, and consider as HAT susceptibility. The 
anti-fibrin of HAT resistance or an anti-activated platelet specific antibody ' 
production hybridoma is similarly made into 8-azaguanine (it may be 
hereafter written as A2G) resistance, and a 

hypoxanthine-guanine-phosphoribosyl-transferase deficit stock is cloned. 
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and it considers as HAT susceptibility. Tetra-OMA obtained by uniting both 
according to a conventional method by the HAT addition culture medium 
Subsequently, after sorting, Clone tetra-OMA which secretes the hybrid 
MoAb which has a binding affinity in both thrombus and tPA MUTEIN. An 
anti-fibrin or an anti-activated platelet specific antibody production 
hybridoma ** A fluorescein isothiocyanate An indicator Is carried out with (it 
may be hereafter written as FITC). and both are united for another anti-tPA 
MUTEIN antibody production hybridoma after an indicator according to a 
conventional method by tetramethyl RODAMIN isothiocyanate (it may be 
hereafter written as TRITC), A fluorescein bitter taste tee bay TIDDO cell 
sorter (it may be hereafter written as FAGS) is presented with the obtained 
cell suspension, and approaches, such as sorting out and cloning tetra-OMA 
which has the fluorescence of the green of FITC and the red of TRITC in 
coincidence, are mentioned. Moreover, the marker of a parents stock is 
completely used, making it reverse, from the mouse which carried out 
immunity of possible **tPA MUTEIN, a spleen cell is extracted, the 
anti-fibrin or anti-activated platelet MoAb production hybridoma made into 
HAT susceptibility by one side, and this spleen cell are united, it sorts out by 
the HAT addition culture medium, and sorting out and cloning tetra-OMA 
also creates TORIOMA. Subsequently, the approach of cloning TORIOMA 
which secretes the hybrid MoAb which has a binding affinity is in both 
thrombus and tPA MUTEIN. 

[0018] if in charge of the cell fusion in these actuation ■ — fusion 
accelerators, such as Sendai Virus and PEG, — or approaches, such as 
electrical stimulation, are used. Although PEG is used preferably and that 
example is given to below, of course, it is not limited to this approach. That 
is, PEG(s), such as about 1 0 ~ 80% of molecular weight about 1 .000 to 9,000 
concentration etc., are used, and although the processing times are about 0.5 
- 30 minutes, as an example of desirable conditions, for about 4 -10 
minutes, about 35 - 55% of PEG6,000 can be contacted into a cell, and can 
be efficiently united at 37 degrees C, Although selection of poly dahoma can 
be carried out by the above-mentioned HAT addition culture medium etc., for 
this reason, each drug tolerance stock is acquired by the drugs acclimating 
methods, such as 8-AZG, 6-thioguanine (6-TGX or 5-BrdU. Moreover, 
various selective media are used by installation to the new syncytium of a 
marker. As such an example, a neomycin, a hygromycin B addition culture 
medium, etc. are mentioned [B.Sugden:molecular - and - cellular biology 
(Mol.Gell.Biol.X 5. and 410 (1985)]. the [LKarawajew:journal OBU immune 
which the approach of carrying out sorting of the hybrid hybridoma by which 
united the hybridoma which furthermore carried out the indicator by said 
different fluorochrome as carried out and the double labelling was carried 
out by FACS also has — logical - MESOZZU (J. ImmunoLMethods) .96 and 
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[0019] Various approaches can be used for screening of hybrid antibody 
production poly dahoma. above-mentioned For example, the EIA 
concomitant use for screening of the anti-fibrin or anti-activated platelet 
specific antibody production hybridoma carried out, and an anti-tPA MUTEIN 
antibody production hybridoma, ** Add **********-ed to fibrin association 
or jan activated platelet joint microplate. Next, when using the antibody to 
tPA MUTEIN belonging to a different subclass from EIA; for the hybrid 
antibody detection which adds tPA MUTEIN or the unqualified type tPA 
which carried out the HRP indicator, and has duplex singularity, an anti-fibrin, 
or an anti-activated platelet specific antibody ** It can use, combining 
suitably EIA which adds **********-ed to fibrin association or an activated 
platelet joint microplate, adds this anti-mouse IgG subclass specific antibody 
that carried out the HRP indicator next, and detects a bispecific antibody, 
the strange method of these, etc. Although cloning is immediately presented 
with the poly dahoma of a hybrid antibody activity positivity, this is usually 
easily carried out by limiting dilution etc. About the culture supernatant of 
the cloned poly dahoma, the monoclonal hybrid antibody production poly 
dahoma made into the purpose is acquirable by measuring the antibody titer 
by the above-mentioned approach, and choosing the poly dahoma which 
produces an antibody with a stably high potency. 

[0020] Culture of the poly dahoma of above-mentioned this invention can 
usually be carried out by the well-known approach by intraperitoneal [ of an 
animal ] (for example, intraperitoneal [ of mammalians, such as a mouse, ]) 
among a liquid medium. It can do by using combining a well-known 
biochemical model about purification of culture medium and an antinode 
underwater antibody. For example, centrifugal separation of cell culture liquid 
or the ascites is carried out, supernatant liquid is taken out, and a salting-out 
(an ammonium sulfate or a sodium sulfate is usually used) is carried out. The 
obtained protein precipitate can be dissolved in a suitable solution, the 
column chromatographies after dialysis (an ion exchange column, a 
gehfiltration column, a protein A column, a hydronalium KINAPA tight 
column, an ABx column, a canal support column, or antigen joint column) can 
be given, and separation purification of the target antibody can be carried 
out By the above separation purification actuation, about 1-5mg of hybrids 
MoAb of 90% or more of purity can be obtained from a 11. culture supernatant 
by the protein weight ratio. Moreover, 3-1 Omg of same antibodies is obtained 
from 20ml antinode water. TAP 1-42 which FT 2-14 shown in the example 3 
as an example of anti-fibrin-anti-tPA MUTEIN bispecific antibody production 
tetra-OMA produced according to the above manufacturing methods showed 
to the example 2 as an example of TORIOMA, TAP 1-79, and TAP 1-228 are 
mentioned. When the bispecific antibody of this invention is the thing of the 
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mouse antibody origin The fields, for example, the constant region, or 
framework regions other than the hypervariable region of this protein a 
genetic manipulation technique — the thing of the Homo sapiens antibody 
origin ~ changing ~ [Z.Steplewski et al. ~ the :pro C DINGUZU OBU 
National academy Science U.S A (Proc.Natl.Acad.Sci.USA) ~ 85 4852; 
(1988) L.Riechmann et al.: Nature (Nature), 332,323 (1988)], a mouse-Homo 
sapiens chimera mold, or the antibody that carried out ize [ HYUMA ] is also 
producible. On the occasion of administration to Homo sapiens, since 
antigenic is small, this Homo sapiens mold-ized antibody is used 
advantageously. 

[0021] Although the above-mentioned hybrid hybridoma method is desirable 
in order to produce the bispecific antibody of this invention, the following 
chemical bond methods are also used. In order to combine two sorts of 
MoAb(s) chemically, the substituent which exists in an antibody molecule, for 
example, the amino group, a carboxyl group, hydroxy!, or a sulfhydryl group 
can be used. The reactant amino group of (1) one antibody, and the reactant 
carboxyl group of another side For example, the example of water-soluble 
carbodiimide reagent L 1 -ethyl -3 -(3-dimethylaminopropyl)- Carbodiimide, 
1-cyclohexyl -3 -(2-morpholino ethyl)- Carry out dehydration condensation 
in an aquosity solvent using], such as carbodiimide-p-toluene sulfonate. (2) 
The reactant amino group of an antibody On the other hand, the example of 
activity ester [of N-hydroxy SUKUSHIMIDO, p - Maleimide 
methylcyclohexane-1-carboxyl-N-hydroxy SUKUSHIMIDO ester. After 
making it react with], such as N-(epsilon-maleimide KAPURO yloxy) 
SUKUSHIMIDO ester or GMBS, and maleimideHzing, i) The antibody which 
returned the antibody of another side by dithiothreitol (DTT), or the antibody 
which introduced the sulfhydryl group into the antibody of ii another side by 
N-SUKUSHIMIJIRU-3-(2-pyridyl dithio) propionate (SPDP). Or carry out 
thioether association of the antibody of iii another side with the sulfliydryl 
group of the Fab' fraction obtained by carrying out pepsin digestion post 
reduction. (3) Combine two sorts of reactant amino groups of both antibody 
using dialdehyde reagents, such as succindialdehyde and glutaraldehyde. (4) 
It reoxidates, after introducing two sorts of antibodies by DTT, introducing a 
sulfhydryl group by reduction or SPDP, carrying out the pepsin digestion post 
reduction of each (5) 2 sort antibody which produces a heterodimer by 
reoxidation and considering as Fab', and there is the approach of producing a 
Fab' heterodimer. moreover, the ** which does not spoil two sorts of 
antibody activity as much as possible combining various these approaches — 
efficient — target hetero DAIME — there is a report which produces a 
rucksack bispecific antibody and it can use for production of the duplex 
singularity MoAb of [M.J.GIennie:joumal OBU immunology (J. Immunol.), 139, 
2367:(1987) Kitagawa Tsunehiro:synthetic organic chemistry, 42 and 283 
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(1984)] and this invention. 

[0022] A bispecific antibody connective can be refined and isolated 
preparatively after the above ligation reaction termination with gel filtration 
chromatography, such as sephadex G 100 or G200, sepharose 6B or 4B, 
URUTOROGERU AcA44 or 34, and sephacryl 8200. Or an alternative aliquot 
is also possible by combining the affinity chromatography using an antigen 
joint column. 

[0023] The hybrid MoAb which has the duplex singularity acquired as 
mentioned above is uniform as protein, and can obtain F(ab02 fragment 
holding an activated platelet or a fibrin, and the binding affinity to tPA 
MUTEIN etc. by proteolytic enzyme processings (a pepsin, papain, etc.) etc. 
Some approaches are used in the thrombolytic treatment method using the 
alternative thrombolysis protein complex produced from the duplex 
singularity MoAb of this invention, or tPA MUTEIN and this duplex singularity 
MoAb. for example, BE ** combined with the thrombus which medicated the 
thrombus nature disease patient with the duplex singularity MoAb of ** this 
invention beforehand, and was formed in the patient inside of the body — a 
thrombus nature disease patient is medicated with the ** this duplex 
singularity MoAb and tPA MUTEIN which prescribe tPA MUTEIN for the 
patient after sufficient time amount progress at coincidence, or ** — this 
duplex singularity MoAb and tPA MUTEIN are made to react beforehand, for 
example, immunity association is carried out, and the approach of medicating 
a thrombus nature disease patient with the obtained alternative thrombolysis 
protein complex and alternative thrombolysis protein complex [ as / whose 
ratio of this bSMoAb and tPA MUTEIN is 1:1 preferably ] after separating 
unreacted tPA MUTEIN is mentioned. 

[0024] The duplex singularity MoAb or the thrombolytic agent which comes 
to carry out immunity association of tPA MUTEIN Hirther of this invention 
After the filtration disinfection actuation by a membrane filter etc., mix with 
itself or the proper support which may be permitted in pharmacology, an 
excipient, a diluent, etc. as occasion demands, and it 

pharmaceuticahpreparation-izes as injections etc. It is possible to medicate 
^ mammalians (an example, a mouse, a rat, a cat, a dog, Buta, a cow, an ape, 
Homo sapiens, etc.), for example, to use for the therapy of a thrombus and 
obstructive diseases, such as myocardial infarction, ****** and the vein 
obstruction, ****** and the vein obstruction, cerebral infarction, and 
pulmonary embolism. Generally about 0.004 to 0.04 mg/kg is preferably 
desirable [ the dose of the thrombolytic agent of this invention / per day / in 
about 0.04 to 0.4 mg/kg, and tPA MUTEIN ] as duplex singularity MoAb, when 
administering intravenously to the adult patient of myocardial infarction, for 
example, although it changes with the target disease, a symptom, or 
administration roots also in about 0.002 to 0.1 mg/kg about 0.001 to 0.5 
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mg/kg preferably about 0,02 to 1 mg/kg. 
[0025] 

[Function] By the above approaches, it is specifically combinable to a target 
thrombus part, and a thronnbus can be dissolved and removed alternatively 
and efficiently by using the duplex singularity MoAb and tPA MUTEIN of this 
invention which are substantially combined neithier with a fibrinogen nor a 
non-stimulating platelet, without being accompanied by the side effect 
[0026] In this invention specification and a drawing, when displaying a base, 
amino acid. etc. by the cable address, the following of the example is carried 
out based on the cable address by lUPAC-IUB Commision on Biochemical 
Nomenclature, or the common use cable address in the field concerned. 
Moreover, especially when there may be an optical isomer about amino acid, 
L-object shall be shown if not shown clearly. 

DNA : Deoxyribonucleic-acid cDNA : Complementary deoxyribonucleic acid A 
: Adenine T : Thymine G : Guanine C : Cytosine RNA : Ribonucleic-acid dATP 
: Deoxyadenosine triphosphoric acid dTTP : Deoxythymidine triphosphoric 
acid dGTP : Deoxyguanosine triphosphoric acid dCTP : Deoxycytidine 
triphosphoric acid ATP : An adenosine triphosphate Tdr : Thymidine EDTA : 
Ethylenediaminetetraacetic acid SDS : Sodium dodecyl sulfate Gly (G) : 
Glycine Ala (A) : Alanine Val (V) : Valine Leu (L) : Leucine He (I) : Isoleucine 
Ser (S) : Serine Thr (T) : Threonine Cys (C) : Cysteine Met (M) : Methionine 
Glu (E) : Glutamic acid Asp (D) : An aspartic acid Lys (K) — : — Lysine Arg 

— (R):arginine His(H):histidine Phe(F):phenylalanine Tyr (Y): — Thyrosin Trp 

— (W):tryptophan Pro(P):proline Asn(N):asparagine Gin (Q): — a glutamine. 
[0027] 

[Example] Although the example of reference and an example explain this 
invention concretely below, it cannot be overemphasized that it is not that to 
which these restrict the range of this invention. In addition, deposition is 
performed as the animal cell and microorganism which are used in the 
example of reference and the example are shown in the following tables. 
(IFO) (FRI) An animal cell and a microorganism name IFO No. FERM No. A 
mouse hybridoma 50174 BP-2081 FIB 1-11 A mouse (1988. 10.4) hybridoma 
(1988. 9.21) 50175 BP-2082 FIB 2-11 A mouse hybridoma (1988. 9.21) (1988. 
10.4) 50178 BP-2085 TPA 1-41 (1988. 9.21) Mouse (1988. 10.4) hybridoma 
5021 1 BP-2623 2T60 The mouse (1989. 10.4) hybridoma 50332 (1989. 9.27) 
BP-3455 FTB 2-133 (1991. 6.7) (1991. 6.18) Mouse hybrid hybridoma 50180 
BP-2i58(tetra-OMA) FT 2-14 (1988. 11.8) (1988. 11.25) Mouse hybrid 
hybridoma 50333 BP-3456(TORIOMA) TAF 1-42 (1991. 6.7) Mouse hybrid 
hybridoma (1991. 6.18) 50334 BP-3457(TORIOMA) TAF 1-79 (1991. 6.7) 
(1991. 6.18) Mouse hybrid hybridoma 50335 BP-3458(TORIOMA) TAF 1-228 
(1991. 6.7) (1991. 6.18) Escherichia coll MM294 (DE3) / pLysS. pTBl i33 IFO 
15031 FERMBP-2882 Escherichia coliMM(1990. 5.1)294 (DE3) / pLysS. 
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pTB1277 IFO 15116 PERM BP-3199 (1990. 4.17) (1990. 12.6) IFO (1990. 
12.13): Institute for Fermentation, Osaka (2-17-85, Jusohommachi, 
Yodogawa-ku, Osaka-shi) 

FRI: The Fermentation Research Institute, the Ministry of International Trade 

and Industry, (1-1-3, Higashi, Tsukuba-shi, Ibaraki-ken) 

[0028] 

[The example 1 of reference] EIA3.3M urea for anti-fibrin antibody 
measurement, 0.01% The Img [/ml ] Homo sapiens fibrin monomer solution 
which dissolved in the EDTA content phosphoric-acid salt buffer solution 
(PBS, pH7.3) was poured distributively every [ 50micro / I ] to 96 hole 
microplate, after [ overnight neglect ], 2% casein, and 0.01% thimerosal 
content PBSlSOmicrol was added at 4 degrees C, and the sensitization plate 
was produced. Next, 100 units / ml heparin, and the lOmg [/ml ] Homo 
sapiens fibrinogen solution that dissolved in 3mM phenylmethyl sulfonyl 
fluoride content PBS are mixed with an equivalent **-ed hybridoma culture 
supernatant, and the 1 0Omicrol was added on the above-mentioned fibrin 
sensitization plate after the reaction for 30 minutes at the room temperature, 
and it was made to react at a room temperature for 2 hours. The hose 
RADDISSHU peroxidase (HRP) indicator rabbit anti-mouse IgG antibody was 
fully added for the plate after washing by the Tween20 content PBS 
(PBS-Tw) 0.05%, and it was made to react at a room temperature further for 
2 hours. The 0.1 M citrate buffer solution which contains an orthochromatic 
phenylenediamine and H202 as an enzyme substrate was added to each well 
after washing, and the enzyme reaction was carried out at the room 
temperature. The amount of coloring coloring matter was measured on the 
wavelength of 492nm after the reaction halt using the multi-scan (flow 
company make) witii 1 -N sulfuric acid. 
[0029] 

[The example 2 of reference] Platelet rich plasma was acquired from the 
Homo sapiens fresh blood in which the ElA** fixed platelet for antiplatelet 
antibody measurement carried out production citric-acid blood collecting 
with the centrifuge method, and the tie load-HEPESU buffer solution (pH6.5) 
containing an ADP dialytic ferment washed, this washing platelet was 
scattered to the microplate by 2x107 pieces / well, and it was activated by 
the thrombin (0.2 units / ml) ~ it carried out after centrifugal. Subsequently, 
it blocked with formalin 5% after immobilization 2% by the cow serum albumin 
(it may be hereafter written as BSA) content PBS, and the activated platelet 
plate was produced. The non-stimulating platelet plate omitted and produced 
thrombin activation actuation during the above-mentioned actuation. 
** 1 0Omicro of EIA operation information hybridoma culture supematants I 
was added on the platelet plate, washing and a HRP indicator rabbit 
anti-mouse IgG antibody were added by PBS-Tw after a 3-hour reaction at 
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the room temperature, and it was made to react at a room temperature 
further for 2 hours. It measured after washing by the approach which showed 
the HRP activity combined with solid phase to the example 1 of reference. 
[0030] 

[The example 3 of reference] The single-strand tPA(central science 
industrial KK. sale)5microg/ml solution of EIA marketing for anti-tPA 
antibody measurement was poured distributively every [ lOOmicro / I ] to 96 
hole microplate, after [ overnight neglect ], 2% casein, and 0.01% thimerosal 
content PBS1 SOmicrol was added at 4 degrees C, and the sensitization plate 
was produced. The above-mentioned liquid is removed, and lOOmicro of 
**-ed hybridoma culture supematants I was added after washing by 
PBS-Tw, and it was made to react at a room temperature for 2 hours. 
Hereafter, the enzyme reaction was carried out by the approach of a 
publication for the example 1 of reference, and antibody titer was measured. 
[0031] 

[The example 4 of reference] tPA-6' given in the example 19 of reference 
was used instead of tPA given in the example 3 for anti-tPA MUTEIN 
antibody measurement of EIA reference, and anti-tPA MUTEIN antibody titer 
was measured by the same approach after producing a tPA-6' sensitization 
plate. 
[0032] 

[The example 5 of reference] The commercial Homo sapiens fibrinogen 
(Wako Pure Chem sale) was used instead of tPA given in the example 3 for 
anti-Homo sapiens fibrinogen antibody measurement of EIA reference, and 
anti-Homo sapiens fibrinogen antibody activity was measured by the same 
approach after producing a Homo sapiens fibrinogen sensitization plate. 
[0033] 

[The example 6 of reference] anti the hybrid antibody content test liquid 

was added on the tPA-6' sensitization plate created in the example 4 for 
fibrin-anti-tPA MUTEIN hybrid antibody measurement of EIA reference, and 
it was made to react to it at a room temperature for 2 hours The Homo 
sapiens fibrin beta chain amino terminal peptide (1-1 1)-BSA complex of a 
publication was added to example of reference 8-** which carried out the 
biotin indicator after washing by PBS-Tw, and it was made to react to it at a 
room temperature further for 2 hours. Next, it measured by the approach 
which showed the HRP activity which added avidin-HRP complex and was 
combined with solid phase after the 1-hour reaction at the room temperature 
to the example 1 of reference. 
[0034] 

[The example 7 of reference] The **-ed hybridoma culture supernatant 
diluent was added in the fibrinolysis protection-^test tPA solution (the 20 
ng/ml last concentration), and Smicrol impregnation per one well of a fibrin 
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agarose plate of the cocktail after a 1~hour reaction was done at 37 degrees 
C. The dissolution spots (diameter) of a fibrin were measured 2-6 hours 
after at 37 degrees C, and the neutralization ability of MoAb contained in the 
hybridoma culture supernatant to the enzyme activity of tPA was measured. 
[0035] 

[The example 8 of reference] preparation of the production ** immunogen of 
a mouse anti-Homo sapiens fibrin monoclonal antibody production hybridoma 
— a well-known solid phase synthesis method — a peptide synthesis 
machine (an applied system — ) Homo sapiens fibrin beta chain amino 
terminal peptide (1-1 1)-Cys 3.3mg of the degree type produced using the 
model 430A mold It was made to react at 30 degrees C for 1 hour in addition 
to the BSA(for 1 3 mols [ per one mol of BSAs ] maleimide radical to be 
introduced)! 2mg/2ml water solution beforehand maleimide-ized by GMBS, 
and Homo sapiens fibrin beta chain amino terminal peptide (l-ll)-BSA 
complex was obtained. Subsequently, with the physiological saline, after 3 
times dialysis (3 L x3), cryopreservation was carried out and it used as 
immunogen. 

The equivalent Freund perfect AJU band was added to the 
H-Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Cys-OH ** (12-mer, 
array number 1) immunity peptide-BSA Img [/ml ] complex physiological 
saline solution, and the regions of back of a mouse (**, n=1 0:0.1 mg / 0.2ml / 
mouse) and the immunity of an abdomen hypodermically were started, the 
Freund's uncomplete adjuvant of equivalence [ booster / immunogen ] — in 
addition, it inoculated 5 times and carried out every two to three weeks. 
** The spleen was extracted in three days after the cell fusion last immunity, 
and spleen cell suspension was prepared with the conventional method 
(about 108 pieces). Subsequently, 2x107 mouse myeloma cells (P3U1) were 
added, and cell fusion was presented according to the approach [Nature 
(Nature) .256,495 (1975)] of Kohler and Milstein using PEG6000. After fusion 
termination, cell mixture was suspended in the HAT medium and cultivated 
for ten days. Henceforth, as soon as selection of a parent cell was 
completed, henceforth it replaced with HT culture medium excluding 
aminopterin from the HAT medium, and culture was continued. 
[0036] ** The antibody titer of a hybridoma culture supernatant was 
measured in ElA of a publication for the examples 5 and 1 of reference using 
the microplate which made the Homo sapiens fibrinogen and the Homo 
sapiens fibrin monomer stick to selection and the cloning solid phase of a 
hybridoma. The antibody which will accept the appearance of a hybridoma 
after 20 days from fusion the 1 0th, and carries out unique association at a 
Homo sapiens fibrin was seen. Cloning by limiting dilution was presented 
about the strong hybridoma of especially avidity. Screening of EIA was 
similarly presented with the culture supernatant of the hybridoma which 
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cloned, and the strong thing of a Honno sapiens fibrin binding affinity was 
chosen. The MoAb production mouse hybridomas [ FIB / FIB and / 2-1 1 ] 
1-11 which carry out unique association were obtained by the fibrin under 
high concentration Homo sapiens fibrinogen existence these results. The 
immunoglobulin class of MoAb FIB 1-11 obtained from these and FIB 2-11 
and the subclass were measurement by the Ouchterlony technique, and were 
all IgGI (kappa chain). 
[0037] 

[The example 9 of reference] The washing platelet was acquired from the 
Homo sapiens fresh blood obtained by production ** immunity citric-acid 
blood collecting of a mouse anti-activation platelet antibody production 
hybridoma with the centrifuge method. After adding thrombin 0.1 unit / ml to 
about 109 platelets and incubating for 5 minutes at 37 degrees C, it injected 
intraperitoneal [ of a BALB/c mouse ] (n= 10; about 109 pieces / 1ml / 
mouse). 6 to 8 times immunity was carried out every two weeks. 
** NS-1 was used for example of cell fusion reference 8-** instead of 
mouse myeloma cell P3U1 of a publication, and cell fusion was completely 
carried out by the same approach below. 

** The hybridoma was screened in EIA selection of a hybridoma, and given in 
the example 2 of reference using a cloning platelet joint microplate, and the 
anti-activated platelet MoAb production hybridoma was acquired in the same 
way as example of reference 8-** below. MoAb production hybridoma 2T60 
specifically combined with Homo sapiens and a rabbit activated platelet were 
obtained these results. The immunoglobulin class of antibody 2T60 and the 
subclass were measurement by the Ouchterlony technique, and were IgGI 
(kappa chain). 
[0038] 

[The example 10 of reference] the Freund perfect AJU band of equivalence [ 
solution / of a mouse anti-tPA MUTEIN monoclonal antibody production 
hybridoma / production ** immunity tPA200microg/ml physiological saline ] 
— adding — enough — after emulsion and a BALB/c mouse (**, 20micro 
g/0.2ml / mouse) — the abdominal cavity — and regions-of-back 
hypodermic administration was carried out, and the booster was carried out 
at intervals of 2-3 weeks. tPA antigen liquid (50micro g/O.lml physiological 
saline / mouse) was administered intravenously after 3 times of boosters 
about the individual which showed the blood serum antibody titer greatest in 
ten days. 

** According to the approach of a publication, cell fusion was carried out to 
example of cell fusion reference 8-**. 

** The anti-tPA MoAb production hybridoma which screens a hybridoma in 
EIA selection of a hybridoma and given in the example 4 of reference using a 
cloning tPA MUTEIN joint microplate, and has tPA MUTEIN avidity by the 
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same approach as example of reference 8-** below was acquired. AnthtPA 
which does not show neutralization ability in these to the example 7 of 
reference by the fibrinolysis protection test of a publication, and carries out 
unique association at tPA and tPA MUTEIN The mouse hybridoma TPA 1-41 
was obtained as a hybridoma which produces MoAb. The immunoglobulin 
class of an antibody TPA 1-41 and the subclass were IgG2bs (kappa chain) 
in measurement by the Ouchterlony technique. 
[0039] 

[The example 11 of reference] Isolation of the construction (1) cDNA 
content plasmid of the plasmid containing the gene which carries out the 
code of Homo sapiens tPA: Distribution were received for the cDNA library 
which made the host Escherichia coli x1776 which included cDNA 
compounded from the Homo sapiens prepuce origin primary culture cell 
mRNA in the pCD vector [Okayama et al., molecular eel biology (Molecular 
Cell Biology), and 3,280 (1983) reference], and created it from Dr. Okayama 
of the Osaka University microorganism disease lab. It is an alkaline process 
(plasmid DNA was extracted by Birnboim.H.C.& DolyJ., a NUKUREIKKU 
ASHIZZU research (Nucleic Acids Research), 1, and 1513 (1979)], this DNA 
was infected with Escherichia coli DH1, and the cDNA library which made the 
host Escherichia coli DH1 which consists of about 2x106 clone(s) was 
created.) from this cDNA library. 

[0040] the cDNA library using above-mentioned Escherichia coli DH1 — a 
nitrocellulose filter (Millipore Corp., HATF filter) top ~ about — ten sheets 
were wound so that it might become 5x1 04 clone / filter, and a total of 20 
replica filters which made 1 set every two sheets each which are using this 
filter as the master filter was created. The Escherichia coli on this replica 
filter was melted with 0.5N NaOH solution, and the plasmid DNA which 
carried out exposure denaturation was fixed on the filter [Grunstein, M.& 
Hogness, D.S., and proceedings OBUNASHONARU academy OBU Science 
(Proc.Natl.Acad.Sci.USA) 72 and 3961 (1975)]. 

[0041] On the other hand It carries out based on the amino acid sequence of 
301 and 214(1983)] Homo sapiens tPA. [Nature (Nature) reported by 
D.Pennica and others — Amino acid No.248-260 (array number 3) 
(Asn-Arg-Arg-Leu-Thr-Trp-Glu-Tyr-Cys-Asp-VahPro-Ser), Amino acid 
No.489-501 (Arg-Met-Thr-Leu-Val-Gly-Ile-Ile-Ser-Trp-Gly-Leu-Gly) And 
amino acid No.516-527-$top (array number 4) 0 [ 
Asn-Tyr-Leu-Asp-Trp-Ile-Arg-Asp-Asn-Met-A] rg-Pro-Stop (array 
number 5) On a basis the base sequence corresponding to these amino acid 
sequences oligonucleotide each which it has AAC COG AGG CTG ACG TGG 
GAG TAG TGT GATGTG CCC TOO (Array number 6); CGC ATGACT TTG 
GTG GGC ATG ATC AGO TGG GGCCTG GGC (array number 7); 
Chemosynthesis of AAC TAG CTA GAG TGG ATT CGT GAG AAC ATG 
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CGA CCGTGA (array number 8) was carried out 37 degrees C was made to 
react for 1 hour using T-four polynucleotide kinase (TAKARA SHUZO make) 
to this oligonucleotide in the reaction mixture [oligonucleotide O.lmicrog, 50 
mM Tris-HGI pH 8.0, lOmM MgCI2, 10mM mercaptoethanol, 
50microcuriegamma-32P ATP O5000 Ci/mmole). and a 3 unit T-four 
polynucleotide kinase] of 50microl, and the indicator of the five prime end of 
an oligonucleotide was carried out by 32P. The replica filter which fixed DNA 
was made to meet separately by using as a probe two sorts of 
oligonucleotides which carried out the indicator by the above-mentioned 
approach. 5xSSPE[180mM NaCI, lOmM sodium phosphate buffer solution 
(pH7.4) with which a meeting reaction contains a lOmicrocurie probe, In ImM 
EDTA], SxDenhardts, 0.1%SDS, and 10ml of lOOmicrog [/ml ] denaturation 
salmon sperm DNA solutions [T.Maniatis et al. who performed 35 degrees 0 
for 16 hours, and washed the filter after a reaction 3 times every 30 with an 
every [ 30 ] of 45 more degrees 0 twice at the room temperature with the 
SDS solution 5xSSC [0,1 5M NaOl and 0.01 5M sodium-citrate buffer-solution] 
0.1% — Molecular cloning (Molecular Cloning) Cold Spring Harbor Laboratory, 
p.309(1 982)]. 

[0042] radioautogram was taken from the washed filter and the strain which 
three kinds of probes boil all, and receives and reacts was looked for by 
piling up the radioautogram of the replica filter of two lots. It is 5x105 by this 
approach. One share [Escherichia coli K12 DH1/TPA13] which reacts from 
the colony of an individual to three kinds of probes was obtained. When 
extract purification of the plasmid DNA (pTPA13) was carried out with the 
alkaline process (a NUKURBKKU ASHIZZU research (Nucleic Acids 
Research), and [1, 1513] (1979)) and the die length of cDNA was examined 
from this strain, it became clear that it is 2.3kb. However, in this cDNA chain 
length, it turned out that a code has not been carried out to an amino 
terminal side. 

[0043] (2) Homo sapiens tPA Having made as Escherichia coli C600 the 
Homo sapiens neuroblastoma and cDNA library (Clonetec) which made the 
vector isolation lambdagtIO of the phage containing cDNA. by making HflA 
into a host, after winding ten sheets and moving this at a time on a 
nitrocellulose filter (Millipore Corp., HATF filter) about 1x105 clones on a 
soft-agar plate, desiccation immobilization of the phage DNA which melted 
and carried out exposure denaturation with 0.5N NaOH solutions was carried 
out on the filter. [Maniatis et al., "molecular cloning (Molecular Cloning)" Cold 
Spring HarborLaboratory, p320, and 1 982], 32P Indicator of the DNA 
fragment of 0.3Kb(s) which cut the plasmid pTPAl 3 obtained by (1 ) of the 
example 1 1 of reference on the other hand with restriction enzymes EcoRI 
and Narl, and are obtained was carried out with nick translation (Mainatis et 
al., same as the above p109), and it considered as the probe. An indicator 
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probe is included for the probe which carried out the indicator, and the filter 
which fixed DNA. 5xSSPE (the 0.9M NaCI 50mM sodium phosphate buffer 
solution (pH7.4) ~) In 5mM EDTA, 50% formamide. 5xDenhardt s. 0,1% SDS, 
and 10ml of 100 microg [/ml ] denaturation salmon sperm DNA solutions, 42 
degrees C, the meeting reaction was performed, it washed at the room 
temperature in 2xSSC (1xSSC=0.15M NaCI, 0.01 5M sodium citrate) and a 
0.1% SDS solution, and the filter after a reaction was washed every 30 twice 
at 68 degrees C in IxSSC and 0.1%SDS solution every 30 twice for 16 hours. 
After drying the washed filter, radioautogram was taken and the probe and 
the clone which reacts were searched. The approach of the clone 
lambdaTPA? twists Davis acquired by this approach [Davis et al., "advanced 
BAKUTE real genetics (Advanced Bacterial Genetics)", and Cold Spring 
Harbor Laboratory (1980)] As a result of extracting phage DNA and inquiring 
using several sorts of restriction enzymes, it turned out that clone 
lambdaTPA? has cDNA which carries out the code of the amino terminal side 
of Homo sapiens tPA who is missing by pTPA13. Homo sapiens s tPA whole 
coding region was able to be covered by combining the cDNA parts of 
obtained pTPA13 and lambdaTPA? the above result. Moreover, the base 
sequence of the obtained cDNA part was determined by the dideoxy 
NUKURECHIODO composition chain stopping method [Messing et al., 
"NUKUREIKKU ASHIZZU research (Nucleic Acids Research)" 9, and 309 
(1981)]. As a result of comparing with the base sequence reported, the base 
sequence (No.552-554) CGG which carries out the code of amino acid 
No.129 (Arg) got down from TGG glue, and it turned out that the amino acid 
by which a code is carried out has placed and replaced Arg->Trp (array 
(drawing 3) number 9). 

[0044] (3) lambdaTPA? in which the plasmid for an animal cell manifestation 
carried out the construction above .was cut by EcoRI, and the DNA fragment 
of O.Bkb was obtained, on the other hand — plasmid pTB652[Science 
(Science) — 236 : The fragment (about 4.2 kbs) including the ampicillin 
resistance gene which cut and obtained 1116-1120 (198?) and] by EcoRI, 
MuLV-LTR, and an SV40 promoter was prepared, both were ligation(ed), and 
the plasmid plambdaTPA seven EO.B was built The fragment containing tPA 
cDNA which digested and prepared the DNA fragment and plasmid pTPA13 
of 2.1 kbs which digested and obtained this plambdaTPA seven E0.8 by Narl 
and Clal by Narl and Clal was ligate(d), and the plasmid pTB920 was built ( 
drawing 4 ). next, the DNA fragment of 2.?kbs which digested and obtained 
pTB920 by BamHI — pTB399[cel structure and function (Cell Structure and 
Function) ~ 12 : It inserted in the BamHI part of 208-21? and 198?]. and 
pTB926 was built This plasmid was digested by Clal, the fragment of 4.0kbs 
was prepared, it included in the Clal part of pTB348 (Cell Structure and 
Function 12:205-21?, 1987). and the plasmid pTB92? was built ( drawing 5 ). 



20/38 



JP,05-304992,A [DETAILED DESCRIPTION] http://ww4.ipdl.ncipi.goop/cgi-bin/tran.web_cgi_ejje 

[0045] 

[The example 12 of reference] Homo sapiens — tPA cDNA — an animal cell 

— a manifestation — an ape — COS - seven — a cell — [ — " — a eel 
(Cell) ~ " ~ 27 — 279 - 288 (1 981) ~ ] ~ five — % ~ a new-born calf 
serum — containing — DMEM — a culture medium — monolayer culture 
(60mm plastics dish of diameters of a falcon) ~ having carried out — after 

— said — a culture medium — culture-medium exchange — having carried 
out . The calcium phosphate gel which contains DNAIOmicrog of plasmids 
pTB920 or pTB927 per DISHU according to a well-known approach [Graham 
et a!., "Virology (Virology)", 52, and 456 (1 973)] 4 hours after exchange was 
prepared, it added into the cell, and pTB920 infected cell or pTB927 infected 
cell was obtained, respectively. Furthermore, culture of the pTB920 infection 
COS-7 above-mentioned cell or TB927 infection COS-7 cell was continued 
by the culture medium which carries out 4 hours after glycerol processing, 
and contains a new-born calf serum 5%. 70 - 72 hours after — a culture 
supernatant — collecting — EIA given [ the amount of tPA(s) in supernatant 
liquid ] in the example 3 of reference — when measured by law, 
200microg-"400microg [/ml ] tPA was detected, and it was confirmed that 
Above cDNA is carrying out the code of Homo sapiens tPA correctly. 
[0046] 

[The example 13 of reference] The plasmid pTB927 of a publication wais 
digested by Bgl II for the example 1 1 of manufacture reference of the 
recombinant DNA which has the base sequence which carries out the code 
of MUTEIN, the DNA fragment of 2.1 kbs was obtained, this was further 
digested by ApaU and BstYl, and the fragment of 1.3kbs was obtained. After 
graduating the both ends of this DNA by the reaction using klenow 
fragmentation, it included in the Smal part of a plasmid pUC1 18, the plasmid 
pTB1127 was built, and it used as mold of the specific part directivity 
mutagenesis which uses an synthetic oligonucleotide. Specific part directivity 
variation was performed using Oligonucleotide-directed in vitro Mutagenesis 
System (Amersham) and synthetic oligomer. The array of the used synthetic 
oligomer is shown below. 

5 -ACTGTTTCCCTCAGACATATGAGGGGTGCTGCAGAA-3' (36mer) (array 
number 10) 

By using this synthetic oligomer, while CI 73 was permuted by M, it was able 
to build Homo sapiens tPA cDNA into whom the recognition site of Ndel was 
introduced ( drawing 6 ). That is, tPA MUTEIN which carried out deletion in 
FEK1 domain to the amino acid numbers 1-173 of tPA was obtained. Thus, 
the amino acid sequence guessed from tPA MUTEIN, the base sequence of 
tPA-1, and it which were obtained is shown in drawing 7 (array number 11). It 
is as follows if the difference from this MUTEIN and tPA is shown. 
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The plasmid obtained as mentioned above was set to pTB1128 ( drawing 8 ). 
[0047] 

[The example 14 of reference] pTB1128 obtained in the example 13 of the 
construction aforementioned reference of the plasmid pTB1 1 33 for a 
MUTEIN manifestation of transformation (1) Homo sapiens tPA of 
Escherichia coli with the gene which carries out tJie code of Homo sapiens's 
tPA MUTEIN was cut by Ndel and BamHI, and the DNA fragment of about 1.1 
kbs was obtained respectively. This fragment was inserted in the 
Ndel-BamHI part of plasmid pET3c [distribution were received from Srudier 
and F.W. (Brookhaven National Labs.U.SA)], and the plasmid pTB1133 was 
built ( drawing 8 ). 

(2) Lambda phage DE3[Studier which included the RNA polymerasegene of 
T7 phage in a transformation, next 294 shares of Escherichia coli MM, F.W. et 
al., Journal OBU Molecular Biology (J.Mol.Biol.), 1 89 : Plasmid pLysS[Studier 
which is made to lysogenize 1 13-130 (1986)] and has the lysozyme gene of 
T7 phage further, and F.W. ** — Journal OBU Molecular Biology (J.Mol.Biol.), 
189 : 113-130 (1986)] was introduced and Escherichia coli MM294 (DE3) / 
pLysS stock was produced. pTB1133 was introduced into this Escherichia 
coli stock, and Escherichia coli MM294 (DE3) / pLysS, and pTB1 1 33 were 
built. This strain was produced so that Homo sapiens tPA MUTEIN tPA-1 
might be produced. 
[0048] 

[The example 1 5 of reference] Escherichia coli MM294/(DE3)pLysS obtained 
In the example 1 4 of culture reference of tPA-1 manifestation Escherichia 
coli, and PTB1133 were inoculated Into 40ml of liquid media containing 1% 
bacto trypton (Difco Laboratories, United States), 0.5% bacto yeast 
extractives (Difco Laboratories, United States), 0.5%NaCI, 1 0Omicrog [/ml ] 
ampicillin sodium, and 1 0microg [/ml ] chloramphenicol in an Erienmeyer flask 
with 200ml ****, and carried out shaking culture at 37 degrees C overnight 
If 10ml of this culture medium was added to the 200ml of the 
above-mentioned liquid media containing 1% bacto trypton, 0.5% bacto yeast 
extractives, 0.5%NaCI. 1 0Omicrog [/ml ] ampicillin sodium, and 1 0microg [/ml 
] chloramphenicol in 1 ,000ml subsequently shaking culture 

of the isopropyl-beta-D-thio galactopyranoside (Wako Pure Chem Industries) 
0.1 mM was added and carried out at 37 degrees C for further 4 hours for 4 
hours, and culture medium was obtained. Centrifugal separation of this 
culture medium was carried out. and fungus bodies were collected, and it 
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froze and saved at -80 degrees C. 
[0049] 

[The example 16 of reference] The tPA-1 manifestation Escherichia coli 
freezing fungus body obtained in the extract of tPA-1 protein, 
activation-izing and the purification ** extract, and the example 1 5 of 
activation-ized reference was suspended in 50ml (pH8.0) of 50mM tris 
hydrochloric-acid buffer solutions. After applying suspension to sonication 
(for [ 2 ] Ax2 minutes, 2 times) and obtaining lysate. at-long-intervals 
alignment separation was carried out by 18.900xg for 20 minutes, and 
settlings were obtained. 50ml (pH8.0) of lOmM tris hydrochloric-acid buffer 
solutions washed these settlings, at-long-intervals alignment separation was 
carried out by 1 8,900xg for 20 minutes, and settlings were obtained. 
Furthermore lOmM tris hydrochloric-acid buffer solution (pH8.0) which 
contains Triton X-100 0.25% (v/v) washed these settlings, at-long-intervals 
alignment separation was carried out by 1 8,900xg for 20 minutes, and 
settlings were obtained. 25ml (7M guanidine hydrochloride-0.1 M 
KH2P04(pH7.5)-5mM 2-mercaptoethanol) of buffer solutions for an extract 
was added to these settlings, and it agitated at 4 degrees C overnight 
At-long-intervals alignment separation of this extract was carried out by 
18,900xg for 20 minutes, and 25ml of extract supernatant liquid was obtained. 
25ml of extract supernatant liquid — 7M guanidine hydrochloride-0.1 M 
Potassium phosphate buffer^solution (pH7.5)-5mM the object for 
activation-izing deaerated after dialyzing to 2-mercaptoethanol — after 
agitating in addition to buffer-solution [2.5M urea-50mM tris 
hydrochloric-acid buffer-solution (pH8.75)-10mM NaCI-5mM EDTA-lOmM 
lysine-O.SmM reduced glutathione-0.3mM oxidized glutathione] 1 ,250ml, in 1 5 
degrees C, it was kept warm. 

[0050] ** 1,250ml of each of tPA-1 solution formed into purification 
activation was dialyzed to -0.01% (pH8.0) of 50mM tris hydrochloric-acid 
buffer solutions Tween 80. At-long-intervals alignment separation of the 
liquid in dialysis was carried out by 18,900xg for 20 minutes, and dialysis 
supernatant liquid was obtained. Carry out a load to the QAE Toyo Perl 550C 
(TOSOH CORP.) column (70ml of capacity of column) which equilibrated this 
dialysis supernatant liquid with 50mM tris hydrochloric-acid buffer solution 
(pH8.0), and protein was made to adsorb, and after this buffer solution next 
washed the column, tPA-1 was eluted in the straight-line concentration 
gradient elution method (elution buffer-solution capacity of 600ml) of 0 - 
1 .OM NaCI. Carry out a load to the BENZAMI gin sepharose 6B (Pharmacia 
Corp., Sweden) column (20ml of capacity of column) which equilibrated the 
activity fraction by TweenSO -0.01% (pH8.0) of 0.5M NaCI-50mM tris 
hydrochloric-acid buffer solutions, and active tPA-1 was made to adsorb, 
and after this buffer solution next washed the column, active tPA-1 was 
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eluted with -0.01% (pH8.0) of 0.2M arginine-0.5M NaChSOmM tris 
hydrochloric-acid buffer solutions Tween 80. By the above purification 
actuation, tPA-1 preparation which shows a single band by SDS-PAGE was 
obtained. That is, molecular weight was 35,000 under 39,500 and 
nonreduction conditions under reduction conditions. 
[0051] 

[The example 17 of reference] The plasmid pTB1128 of a publication was 
used for the example 13 of manufacture reference of the recombinant DNA 
which has the base sequence which carries out the code of MUTEIN (tPA-6') 
as mold of the specific part directivity mutagenesis which uses an synthetic 
oligonucleotide. Specific part directivity variation was performed using 
Oligonucleotide-directed in vitro Mutagenesis System (Amersham) and 
synthetic oligomer. The array of the used synthetic oligomer is as being 
shown below. 

5-GGGCGACTCTTCGTGCTTGGCAAA-3' (24mer) (array number 12) 
By using this synthetic oligomer, while R298'299 were permuted by E298799, 
they were able to build FEK1 domain deletion Homo sapiens tPA cDNA into 
whom the recognition site of MboII was introduced ( drawing 9 ), The amino 
acid sequence guessed from the base sequence of tPA MUTEIN and tPA-6' 
and it which were obtained using this synthetic oligomer is shown in drawing 
10 (array number 13). It is as follows if the difference from this MUTEIN and 
tPA is shown. 

75 174 295 303 527 

I I I 1 
t P A ACSB IFAKBRRSPfflRFL P 

t P A- 6 • MSB IFAKHEBSPGBRFL P 

The plasmid obtained as a result of using this synthetic oligomer was set to 

pTB1038. 

[0052] 

[The example 18 of reference] pTB1038 obtained in the example 17 of the 
construction aforementioned reference of the plasmid pTB1277 for a 
MUTEIN manifestation of transformation (1) Homo sapiens tPA of 
Escherichia coli with the gene which carries out the code of Homo sapiens's 
tPA MUTEIN (tPA-6') was cut by Ndel and BamHI, and the DNA fragment of 
about 1.1 kbs was obtained. This fragment was inserted in the Ndel-BamHI 
part of plasmid pET3c [distribution were received from Srudier and F.W. 
(Brookhaven National Labs.U.SA)], and the plasmid pTB1277 was built ( 
drawing 9 ). 

(2) pTB1277 was introduced into Escherichia coli MM294 (DE3) / pLysS 
stock shown in the transformation, next the example 14 of reference, and 
Escherichia coll MM294 (DE3) / pLysS, and pTB1277 were built Such strain 
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was produced so that Homo sapiens tPA MUTEIN tPA-6' might be produced. 
[0053] 

[The example 19 of reference] It cultivated under Escherichia coli MM294 
(DE3) / plysS obtained in the example 1 8 of extract [ of tPA-6' protein ], 
activation-izing, and purification ** extract reference, and the culture 
condition which showed pTB1277 in the example 15 of reference, and the 
tPA-6' manifestation Escherichia coli object was acquired. 20g of this tPA-6' 
manifestation Escherichia coli fungus body was suspended in 0.21. (pH8.0) of 
50mM tris hydrochloric-acid buffer solutions. Suspension was applied to 
sonication (for [ 2 ] Ax2 minutes, 2 times), subsequently at-long-intervals 
alignment separation was carried out by 1 8,900xg for 20 minutes, and 
precipitate was obtained. 0.21. (pH8.0) of 50mM tris hydrochloric-acid buffer 
solutions which contain Triton X-100 0.5% (v/v) washed this precipitate, 
at-long-intervals alignment separation was carried out by 1 8,900xg for 20 
minutes, and precipitate was obtained. Furthermore 0.21. (pH8.0) of 50mM tris 
hydrochloric-acid buffer solutions washed this precipitate, at-long-intervals 
alignment separation was carried out by 18,900xg for 20 minutes, and 
precipitate was obtained. 0.11. (7M guanidine hydrochloride-O.I M 
KH2PO4(pH7.5)-0.1M 2-mercaptoethanol) of buffer solutions for an extract 
was added to this sediment, and it agitated at 4 degrees C overnight 
At-long-intervals alignment separation of this extract was carried out by 
18,900xg for 20 minutes, and 0.11. of extract supernatant liquid was obtained. 
** Buffer-solution [2.5M urea for the formation of activation-ized activation 
After adding 0.11. of extract supernatant liquid to 50mM tris 
hydrochloric-acid buffer-solution (pH8.75)-10mM NaCI 5mM EDTA-IOmM 
lysine 0.5mM reduced glutathione]20 I. and agitating at 1 5 degrees C for 1 
hour, in addition, the oxidized glutathione was kept warm at 1 5 degrees C so 
that it might be set to last concentration O.SmM. 

** After condensing the tPA-6' solution formed into purification activation to 
21. with the ultrafiltration method and then dialyzing it to 50mM tris 
hydrochloric-acid buffer-solution (pH8.5) 0.01% Tween80, at-long-intervals 
alignment separation was carried out by 1 8,900xg for 20 minutes, and 21. of 
dialysis supernatant liquid was obtained. Carry out a load to the QAE Toyo 
Perl 550C (TOSOH CORP.) column (1 50ml of capacity of column) which 
equilibrated this dialysis supernatant liquid with 50mM tris hydrochloric-acid 
buffer solution (pH8.5), and protein was made to adsorb, and after the 0.31. of 
the same buffer solutions next washed the column, tPA-6' was eluted using 
the linear gradient elution method (elution buffer-solution capacity of 
1 ,200ml) of 0 - 1 .OM NaCI. 0.2|. of activity fractions was collected and it 
dialyzed to -0.01% (pH8.5) of 50mM tris hydrochloric-acid buffer solutions 
Tween 80. The load was carried out to the lysine sepharose 48 (Pharmacia 
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Corp., Sweden) colunnn (40ml of capacity of column) which equilibrated 0.21. 
of liquid in this dialysis with the same buffer solution, and tPA-6' was made 
to stick to it -0.01% (pH8.5) of -0.01% (pH8.5) TweenSO 0.2M arginine-0.5M 
NaCI-50mM tris hydrochloric-acid buffer solutions Tween 80 of 0,5M 
NaCI-50mM tris hydrochloric-acid buffer solutions after washing a column by 
80 ml tPA-6' was eluted. By the above purification actuation, 38mg of tPA-6' 
preparations which show a single band by SDS-PAGE was obtained. That is, 
molecular weight was 39.000 under reduction conditions, and was 33.000 
under nonreduction conditions. This value was well in agreement with the 
theoretical value (tPA-6 -39.561) presumed from the primary structure. 
[0054] 

[The example 20 of reference] The **-ed hybridoma culture supernatant was 
added on the anti-activated platelet sensitization plate produced in the 
example 2 for anti-activated platelet-tPA MUTEIN hybrid antibody 
measurement of EIA reference, and it was made to react to it at a room 
temperature for 2 hours. Subsequently, tPA which carried out the after [ 
washing ] biotin indicator by PBS-Tw was added, and it was made to react at 
a room temperature further for 2 hours. It measured by the approach which 
showed the HRP activity which added avidin-HRP complex next and was 
combined with solid phase after the 1-hour reaction at the room temperature 
to the example 1 of reference. 
[0055] 

[Example 1] preparation of the production ** immunogen of a mouse 
anti-Homo sapiens fibrin specific antibody production hybridoma, and 
tolerogen — the peptide of A and B-2 kind which are shown in a degree type 
using a peptide synthesis machine (an applied system company, model 430A 
mold) with a well-known solid phase synthesis method was compounded. 
A: H-Gly-His-Arg-Pro-Leu-Asp-Lys-Cys-OH (8-mer. array number 14) 
B: H-Phe-Phe-Ser-Ala-Arg-Gly-His-Arg^Pro-Leu-Asp-Lys-OH (12-mer, 

array number 1 5) 

Peptide A is a Homo sapiens fibrin beta chain amino terminial peptide (1-7). - 
It is equivalent to Cys and Peptide B is a fibrinogen beta chain partial 
peptide which consists of 12 amino acid which contains the above-mentioned 
fibrin beta chain amino terminal peptide (1-7) in 0 one end. Peptide A was 
added to the keyhole limpet hemocyanin (it may be hereafter written as KLH) 
beforehand maleimide-ized using meta-maleimide 

benzoyl-N-hydroxysuccinimide ester (it may be hereafter written as MBS), 
and the 7(peptide A)-KLH complex which peptide A 7 molecule combined per 
one mol of KLH(s) was prepared. After maleimide-izing Peptide B by MBS, by 
carrying out consecutive processing by S-acetyl mercapto and the succinic 
anhydride, and the hydroxylamine by one side, it added to D-GL [the 
copolymermolecular weight 34 and 300 of D-glutamic acid and D-lysine and 
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D-Glu:D-Lys=60:40 (made in Pierce Chemicals)] which introduced the 
sulfhydryl group, and prepared the 4(peptide B)-D-GL complex which the 
peptide B4 molecule combined per D-GL1 molecule. 
[0056] ** The immunization are using 7-KLH complex as immunization 
immunogen (peptide A), and using 4-D-GL complex as tolerogen (peptide B) 
was adopted. 1 mg of toierogens, 400micro [ of physiological saline solutions ] 
I / mouse was first injected intraperitbneally to the BALB/c mouse (**;n=10) 
five days and three days before the priming, subsequently, the Freund's 
incomplete adjuvant of equivalence [ solution / of immunogen / physiological 
saline ] — adding — enough — after emulsion, and 40micro g/0.2ml / mouse 
— the abdominal cavity — and regions-of-back hypodermic administration 
was carried out. Although each of the 2-4th boosters emulsionized 
immunogen in the Freund s incomplete adjuvant and administered the first 
time and tales doses hypodermically, they injected intraperitoneally 500micro 
[ of ****** toierogens ] g/200micro [ of physiological saline solutions ] I / 
mouse each five day and three days before the booster. About the individual 
which showed the blood serum antibody titer greatest in ten days after 4 
times immunity, immunogen (SOmicro g/0.2ml / mouse) was administered 
intravenously, 

** According to the approach of a publication, cell fusion was carried out to 
example of cell fusion reference 8-**. 

** The hybridoma was screened in EIA of a publication for the examples 5 
and 1 of reference using selection, cloning fibrinogen, and fibrin monomer 
joint plate of a hybridoma, and the anti-Homo sapiens fibrin specific antibody 
production hybridoma FTB 2-1 33 was hereafter acquired in the same way as 
example of reference 8-**. The obtained result was as having been shown in 
drawing 1 1 . In this drawing, the reactivity (O: EIA given in the example 5 of 
reference) over a fibrinogen and the reactivity (-: EIA given in the example 1 
of reference) over a fibrin are shown. 

[0057] The anti-Homo sapiens fibrin specific antibody production hybridoma 
FTB 2-1 33 showed the binding affinity only to the fibrin, and hardly reacted 
to the fibrinogen. The immunoglobulin class of two to FTB 133 antibody and 
the subclass were IgGI (kappa chain) in measurement by the Ouchterlony 
technique. 

[0058] ** Two to FTB133 cell strain of the HAT resistance acquired by 
acquisition ** of a HAT sensitive strain was first cultivated by the 8-AZG 
addition culture medium of 1 micro M concentration, subsequently 8-AZG 
concentration was raised every two to 5 times one by one. and culture was 
continued. HAT susceptibility and anti-Homo sapiens fibrin specific antibody 
production nature were measured about the cell strain which became 
resistance at 8-AZG of lOOmicroM, and the target cell strain was selected. 
The obtained cell strain has antibody production nature equivalent to the 
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original HAT resistance stock, and became extinct 100% by the HAT addition 

culture medium, 

[0059] 

[Example 2] Manufacture of mouse anti-fibrin-anti-^tPA MUTEIN bsMoAb (1) 
** Immunity of the mouse was carried out in the same way as example of 
reference 8-** using the tPA-1 100 microg [/ml ] physiological saline 
solution produced in the example 1 6 of immunity reference. 
** The spleen was extracted in three days after the cell fusion last immunity, 
and spleen cell suspension was prepared with the conventional method 
(about 108 pieces). Subsequently, anti-Homo sapiens fibrin antibody 
production hybridoma FTB 2-133 of the HAT susceptibility acquired by 
example of reference 1-** 2x107 pieces were added and cell fusion and HAT 
selection were carried out in the way shown in example of reference 8-**. 
** The hybrid hybridoma was screened using EIA of a publication for the 
example 6 of reference which measures EIA selection of a hybrid hybridoma, 
and given in the example 3 of reference using a cloning tPA joint microplate, 
and anti-fibrin-anti-tPA MUTEIN bsMoAb activity, and anti-fibrin-anti-tPA 
MUTEIN bsMoAb production TORIOMA TAF 1-42. TAP 1-79, and TAP 1-228 
were acquired by the same approach as example of reference 8-** below. 
The result of having presented EIA with each TORIOMA culture supernatant 
is shown in Table 1 . 

[0060] [Table 1] TORIOMA An absorbance (492nm) Anti-tPA antibody 
activity 1 Bispecific antibody activity 2 TAP 1-42 1.476 1.467 TAP 1-79 
1.475 1,419 TAP 1-228 1.451 0.658 Control 3 0.051 Example of 0.1991 
reference 3 reference. 

2) Example of reference 6 reference. 

3) Use the culture supernatant of an FIB 1-1 1 antibody-production 
hybridoma (refer to example of reference 8-**). 

Three sorts of bsMoAb(s) All were IgGI (kappa chain) as a result of 
measurement according [ TAP 1-42, 1-79, and 1-228 ] to an Ouchterlony 
technique. 

[0061] ** Intraperitoneal inoculation of bsMoAb production TORIOMA TAP 
1-42 of 5x106 pieces / mouse, TAF 1-79, and TAP 1-228 was carried out at 
five BALB/c mouse 1 groups which injected intraperitoneally the ****** 
0.5ml mineral oil of a hybrid antibody, respectively. Storage of ascites was 
seen about 10-15 days after. Purification of an antibody is a Homo sapiens 
fibrin beta chain amino terminal peptide (1-11) given [ with a conventional 
method ] in example of reference after fractionation 8-** with a 45-50% 
saturation ammonium sulfate. - The SERURO fine column which combined 
Cys was presented and the IgG fraction which has anti-fibrin antibody 
activity with affinity chromatography was acquired. Subsequently, the high 
performance chromatography using a hydroxyapatite column separated and 
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refined bsMoAb. In this way, bsMoAb TAF 1~42, TAF 1-79, and 12mg of 4mg 
of 30mg of TAF(s) 1-228 were obtained each from 5ml of ascites, 
respectively. The obtained result is shown in drawing 1 2 . The peak shown by 
the arrow head was the IgG fraction which showed the bsMoAb activity 
positivity to the example 6 of reference in EIA of a publication. 
[0062] 

[Example 3] About the anti-tPA antibody production hybridoma TPA 1-41 
acquired by the anti-Homo sapiens fibrin antibody production hybridoma FIB 
1-1 1 acquired by example of manufacture (2) ** cell fusion reference 8-** 
of mouse anti-fibrin-anti-tPA MUTEIN bsMoAb. and example of reference 
10-**, it is 0.5microg/ml, respectively. FITC and 1.5microg/ml By TRITC 
content Isco Huu Ham F and 12 mixing culture medium, it incubated for 30 
minutes and fluorescent staining of the 37 degrees C was carried out 
Subsequently, after adding the LSM solution (Wako Pure Chem industrial KK. 
sale) and removing a dead cell, both hybridomas were blended at a rate of 1:1 
and cell fusion was carried out to example of reference 8-** by the 
approach of a publication using PEG6000. presenting FACS after 2-hour 
incubation at 37 degrees C — a fluorescein and 25,000 cells by which the 
rhodamine double stain was carried out — isolating preparatively — a degree 
— as a feeder — mouse thymocyte — 5x105 pieces / well — to 96 hole 
microplate which carried out seeding, ten pieces / well came out 
comparatively, and seeding of the above-mentioned double-stain cell was 
carried out, and it was cultivated to it 

** EIA given in the examples 1, 3, and 6 of reference was presented with the 
culture supernatant of the well as which cell proliferation was regarded in 
one to two weeks after selection of a hybrid hybridoma, and cloning fusion, 
respectively, and antibody activity was measured. Cloning by limiting dilution 
was carried out about the well which showed high hybrid antibody activity, 
and the target bispecific antibody production mouse hybrid hybridoma 
(tetra-OMA) FT 2-14 was acquired. 

[0063] ** Intraperitoneal inoculation of the mouse hybrid hybridoma FT 2-14 
of 5x1 06 pieces / mouse was carried out at six BALB/c mice which injected 
intraperitoneally the ****** 0.5ml mineral oil of a hybrid antibody. Since 
storage of ascites was accepted about 10-20 days after, it was extracted, 
and it salted out with the 45-50% saturation ammonium sulfate, and the IgG 
fraction was obtained. Subsequently, 20mM(s) The fibrin joint SERURO fine 
column which equilibrated by PBS was presented, and it was eluted with 
0.2M glycine and the hydrochloric-acid buffer solution (pH 2.9). It is IN about 
the obtained protein fraction. The high performance chromatography using 
the hydroxyapatite column which dialyzed with lOmM potassium phosphate 
buffer solution (pH 6.8) after neutralization by NaOH. and equilibrated with 
the same buffer solution was presented. The duplex singularity hybrid 



29/38 



JP,05-304992,A [DETAILED DESCRIPTION] http://\v\vw4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi.ejje 

antibody FT 2-14 was refined using the salt concentration gradient elution 
method of potassium phosphate buffer-solution (pH 6.8) lOmM to 210mM(s). 
The 47mg purification antibody FT 2-14 was acquired from about 50ml 
antinode water. Obtained purification bsMoAb The result to which EIA for 
anti-fibrin-anti-tPA MUTEIN hybrid antibody measurement of a publication 
presented the example 6 of reference with FT 2-14 is shown in drawing 14 . 
It became clear to have a Homo sapiens fibrin and avidity strong against 
Aikata of tPA-6'. 

[0064] ** the purification profit **** purification antibody FT 2-14 of F(abO 
2 was dissolved in 20mM acetic-acid buffer solution (pH 3.5), and the pepsin 
insolubilization .column (5mg pepsin / 2.5ml SERURO fine gel) was presented 
In 37 degrees 0, it was slowly eluted in the 3ml [/hour ] rate of flow, and the 
pepsin digest was obtained. IN The protein fraction which presents after [ 
adjustment ] protein A and a column by NaOH pH 7.5, and is eluted in PBS 
(pH 7.5) was isolated preparative ly. Furthermore the fibrin joint column was 
presented and F(ab02 fraction which has a column by PBS and has fibrin 
avidity with the glycine-hydrochloric-acid buffer solution of pH 2.5 after 
elution and washing was eluted. About 40mg FT 2-1 4 (intact-IgG molecule) 
to 4.3mg FT 2-14 F(ab')2 fraction was acquired. 

♦* EIA given [ F(ab')2 fraction obtained by bispecific antibody activity ** ] in 
the example 6 of reference was presented, and bispecific antibody activity 
was measured. The obtained result was as having been shown in drawing 1 4 . 
An anti-[ the inside of drawing and ] fibrin, and anti-tPA MUTEIN bsMoAb 
The result related with FT 2-14 (-) and its F(ab02 fraction (0) is shown. FT 
2-14 F(ab')2 fraction showed the fibrin and the binding affinity strong against 
both of tPA MUTEIN like all IgG molecules. 
[0065] 

[Example 4] Mouse anti-fibrin-anti-tPA MUTEIN bsMoAb obtained by tPA-6' 
(the 0.5microg [/ml ] last concentration) given in tPA (the O.lmicrog [/ml ] 
last concentration) of the preparation constant rate of immune complex 
liquid and the example 1 9 of reference in the example 2 of various 
concentration was added, the immunoreactipn was carried out for 20 minutes 
at the room temperature, and immune complex liquid was prepared. 
[0066] 

[Example 5] the enhancing ieffect of fibrinolysis ability — according to the 
well-known approach [D.ColleniSURON baud cis- - and - HEMOSUTASHISU 
(Thromb.Haemostasis) .45, and 225 (1981)], the plasma clot dissolution trial 
(plasma clot lysis assay) was carried out. That is. human plasma was added 
to the immune complex obtained in the example 4. and, subsequently the 
human thrombin was made to solidify in addition so that it may be set to last 
concentration 1.0 unit / ml. The turbidity of plasma was observed with time 
using the solubility analyzer (Euglobulin lysis analyzer ''ELT-6" MebanixCo.), 
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and the time amount which the dissolution takes was measured. To the 
unqualified type tPA. three sorts of bsMoAb(s) [ no ] (TAF 1-42. TAF 1-79, 
and TAF 1-228) showed the enhancing effect of fibrinolysis ability. Although 
two sorts of bsMoAb(s) (TAF 1-42 and TAF 1-79) did not show an enhancing 
effect to tPA-6', as shown in drawing 1 3 , as for TAF 1-228, the enhancing 
effect of a maximum of 5 times or more was shown to the dosage 
dependence target as fibrinolytic activity of tPA-6'. the time of an axis of 
ordinate making 100% dissolution ability of non-modified tPA single ** (-) or 
tPA MUTEIN tPA-6' single ** (O) among drawing — respectively — tPA / 
antibody complex H, or tPA-6' — the dissolution ability of /antibody 
complex (O) is expressed. 
[0067] 

[Example 6] the examples 9 and 1 0 of purification reference of the 
manufacture ** single singularity antibody of mouse anti-activated 
platelet-tPA MUTEIN and bsMoAb — - respectively ~ a publication — anti- 

— using activation platelet antibody production hybridoma 2T60 and the 
anti-tPA MUTEIN antibody production hybridoma TPA 1-41, antinode 
hydration was carried out according to the approach given in example 2-**, 
it refined further, and the IgG antibody fraction was obtained. 

** two sorts of antibody IgG fractions prepared by the preparation 
above-mentioned ** of F(abO 2 — respectively well-known approach [ — M. 

— Marianitmolecular immunology (Mol.ImmunoL), 28, and 69(1991)] were 
presented, and it decomposed in tris and the hydrochloric-acid buffer 
solution (pH7.0) using ficin (sigma company sale). After adding L-cysteine 
(Wako Pure Chem sale) and activating a reaction (last concentration ImM), it 
incubated at 37 degrees C for 4 hours. lOOmM(s) The antibody fragment 
solution obtained after the reaction halt by addition of N-ethyl malei mide 
was dialyzed by PBS (pH 7.4). The protein A column (2.6x4.7cm) which 
equilibrated each antibody solution by the same PBS was presented, and the 
**5Mc Li fraction was isolated preparatively. Furthermore, the gel filtration 
column chromatography using TSK gel (Oriental soda manufacture) was 
presented, and F(ab')2 fraction was prepared, 

** Well-known approach [M. [ 2 / of the 2T 60 antibody origin prepared by 
preparation above-mentioned ** of hetero DAIME rucksack F(ab') 2 / F(ab') 
] after reduction and using o-phenylenedimaleimide in DTT J.GIennieJournal 
OBU immunology (J. Immunol), 139, and 2367(1987)] are followed, and it is 
2T60. The sulfhydryl group of a Fab' fraction was maleimideHzed. F(abO 2 of 
the TPA1-41 antibody origin prepared by the above-mentioned ** on the 
other hand — the same — DTT — after reduction and a sephadex G25 
gel-filtration column chromatography — using — superfluous DTT — 
separation — or — removing — the above-mentioned maleimide-izing — 
2T60 It added by the mole ratio 1:1 to Fab', and antibody Fab' which has two 



31/38 



JP,05-304992,A [DETAILED DESCRIPTION] 



http:/Avw4j*pdLncipi.go.jp/cgi~bin/tran.web_cgLeiie 



sorts of different singularity by thioether association was combined with the 
hetero DAIME rucksack. The gel filtration column chromatography using 
URUTORO gel AcA44 column (LKB sale) was presented with the reaction 
mixture obtained, and purification preparative isolation of the hetero DAIME 
rucksack F(abO 2 was carried out The target duplex singularity F(abO 2 was 
acquired for about 1 1 mg of antibodies from 1 0mg of both ******** antibody 
purification IgG preparations. 

** EIA given [ hetero DAIME rucksack F(ab02 fraction prepared by bispecific 
antibody activity ] in the example 20 of reference was presented, and 
anti-activated platelet-anti-tPA MUTEIN bispecific antibody activity was 
measured. The obtained result was as having been shown in drawing 1 5 , 
[0068] 

[Effect of the Invention] It combines with this tPA MUTEIN, without spoiling 
the thrombolysis ability of tPA MUTEIN, and the hybrid bsMoAb of this 
invention can be sharply increased in the compatibility to a thrombus, and 
selectivity. Therefore, by producing 1:1 immune complexes of Hybrid MoAb 
and tPA MUTEIN. it becomes the dissolution of an alternative and efficient 
thrombus, and removable. 
[0069] 
[0070] 

[Layout Table] 

array number: — die-length [ of one array ]: — mold [ of 12 arrays ]: — 
amino acid topology: — class [ of straight chain-like array ]: — peptide 
fragmentation mold: — amino terminal fragmentation 

Gly His Arg Fro Leu Asp Lys Lys Arg Glu Giu Cys 

1 5 lOo 

[0071] array number: — die-length [ of two arrays ]: — mold [ of 16 arrays ]: 
— amino acid topology: — class [ of straight chain-like array ]: — peptide 
fragmentation mold: — pars intermedia fragmentation array Phe Phe Ser Ala 
Arg Gly His Arg Pro Leu Asp Lys Lys Arg Glu Glu 1 5 10 15. 
[0072] array number. — die-length [ of three arrays ]: — mold [ of 13 arrays 
]: — amino acid topology: — class [ of straight chain-like array ]: — peptide 
fragmentation mold: — pars intermedia fragmentation array Asn Arg Arg Leu 
Thr Trp Glu Tyr Cys Asp Val Pro Ser 15 10. ^ 

[0073] array number: ~ die-length [ of four arrays ]: ~ mold [ of 13 arrays 
]: — amino acid topology: — class [ of straight chain-like array ]: — peptide 
fragmentation mold: — pars intermedia fragmentation array 
Arg-Met-Thr-Leu-Val-Gly-Ile-lle-Ser-Trp-Gly-Leu-Gly 15 10. 
[0074] array number: — die-length [ of five arrays ]: — mold [ of 1 2 arrays ]: 
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— amino acid topology: — class [ of straight-line-like array ]: — peptide 
fragmentation mold: — C terminal fragmentation-stop 

Asn-Tyr-Leu-Asp-Trp-1 1 e-ArgH^p-Astt-Met-Ar»-Pro 
1 5 10, 

[0075] array number: — die-length [ of six arrays ]: — mold [ of 39 arrays ]: 

— nucleic-acid-topology: — nucleic acid besides class: of a straight 
chain-like array Synthetic DNA array AAC CGC AGG CTG AGG TGG GAG 
TAG TGT GAT GTG CGC TCC 39. 

[0076] array number: — die-length [ of seven arrays ]: — mold [ of 39 arrays 
]: — nucleic-acid-topology: — nucleic acid besides class: of a straight 
chain-like array Synthetic DNA array CGC ATG ACT TTG GTG GGC ATC 
ATC AGG TGG GGC CTG GGC 39. 

[0077] array number — die-length [ of eight arrays ]: — mold [ of 39 arrays 
]: — nucleic-acid-topology: — nucleic acid besides class: of a straight 
chain-like array Synthetic DNA array AAC TAG CTA GAG TGG ATT CGT 
GAG AAC ATG GGA CCG TGA 39. 

[0078] array number. — die-length [ of nine arrays ]: — mold [ of 1 800 
arrays ]: — number [ of nucleic-acid chains ]: — double strand topology: — 
class [ of straight chain-like array ]: — description existence location [ of a 
cDNA to mRNA origin Homo sapiens prepuce origin primary culture cell array 
]: -- approach: which determined 552..554 description — E array 
AAAACCTCTG CGAGGAAAGG GAAGGAGCAA GCCGTGAATT 
TAAGGGACGC TGTGAAGCAA 60TC ATG GAT GCA ATG AAG AGA GGG 
CTG TGG TGT GTG CTG CTG CTG TGT 107 Met Asp Ala Met Lys Arg Gly 
Leu Cys Cys Val Leu Leu Leu Cys -35 - 30 - 25GGA GCA GTC TTG GTT 
TCG CCG AGG GAG GAA ATC CAT GCC CGA TTG AGA 1 55 Gly Ala Val 
Phe Val Ser Pro Ser Gin Glu He His Ala Arg Phe Arg -20 - 15 - 10 - 5AGA 
GGA GCC AGA TCT TAG CAA GTG ATC TGC AGA GAT GAA AAA ACQ 
GAG 203 ArgGly Ala Arg Ser Tyr Gin Val He Cys Arg Asp Glu Lys Thr Gin 1 
5 1 0 ATG ATA TAG GAG CAACATCAG TGA TGG CTG CGC CGT GTG 
GTC AGA AGG 251 Met He Tyr GlnGln His Gin Ser Trp Leu Arg Pro Val Leu 
Arg Ser 1 5 20 25AAe GGG GTG GAA TAT TGC TGG TGC AAC AGT GGC 
AGG GCA GAG TGC GAG 299 Asn Arg Val Glu Tyr Cys Trp Cys Asn Ser 
Gly Arg Ala Gin Cys His 30 35 40 TGA GTG CGT GTC AAAAGT TGC 
AGCGAG CCA AGG TGT TTG AAC GGG GGC 347 Ser Val Pro Val Lys 
SerCys Ser Glu Pro Arg Cys Phe Asn Gly Gly 45 50 55 60ACC TGC GAG 
CAGGCC CTG TAG TTC TGA GAT TTC GTG TGC GAG TGC CCG 395 Thr 
Cys Gin Gin Ala Leu Tyr Phe Ser Asp Phe Val Cys Gin Cys Pro 65 70 75 
GAA GGA TTT GCT GGGAAG TGC TGT GAA ATA GAT ACC AGG GCC 
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ACG TGC 443 Glu Gly Phe Ala Gly Lys Cys Cys Glu He Asp Thr Arg Ala Thr 
Cys 80 85 90TAC GAG GAG GAG GGC ATCAGC TAG AGG GGC ACG TGG 
AGO ACA GCG GAG 491 Tyr Glu Asp Gin Gly He Ser Tyr Arg Gly Thr Trp 
Ser Thr Ala Glu 95 100 105AGT GGC GGC GAG TGC ACG AACTGG AAC 
AGC AGC GCG TTG GCC CAG AAG 539 Ser Gly Ala Glu CysThr Asn Trp 
Asn Ser Ser Ala Leu Ala Gin Lys 1 10 1 15 120CCC TAG AGT GGG TGG 
AGG CCA GACGCC ATC AGG CTG GGC CTG GGG AAC 587 Pro Tyr Ser 
Gly Trp ArgPro Asp Ala He Arg Leu Gly Leu Gly Asn 125 130 135 140CAC 
AACTAC TGC AGA AAC CCA GAT CGA GAC TCA AAG CCC TGG TGC 
TAC 635 His AsnTyr Cys Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr 
145 150 155 GTC TTT AAG GCG GGG AAG TAC AGC TCA GAG TTG TGC 
AGC ACC CCT GCC 683 Val Phe Lys Ala Gly Lys Tyr Ser Ser Glu Phe 
Cys-Ser-Thr-Pro-Ala 160 165 170TGC TCT GAG GGA AAC 
AGT-GAC-TGC-TAC-TTT GGG AAT GGG TCA GCC TAC 731 Cys Ser 
Glu-Gly-Asn-Ser-Asp Cys Tyr Phe Gly Asn-Gly-Ser-Ala-Tyr 175 180 
185CGT GGC ACG CAC AGC CTG ACC GAGTCG GGT GCC TGC TGC 
CTC CCG TGG 779 Arg Gly Thr His Ser LeuThr Glu Ser Gly Ala Ser Cys 
Leu Pro Trp 1 90 1 95 200AAT TCC ATG ATC CTG ATA GGC AAG GTT 
TAC ACA GCA CAG AAC CCC AGT 827 Asn Ser Met He Leu HeGly Lys Val 
Tyr Thr Ala Gin Asn Pro Ser205 210 215 220GCC CAG GCA CTGGGC CTG 
GGC AAA CAT AAT TAC TGC GGG AAT CCT GAT 875 Ala GInAla Leu Gly 
Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp 225 230 235GGG GAT GCC 
AAG CCC TGG TGC CAC GTG CTG AAG AAC GGC AGG CTG ACG 923 
Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr 240 245 
250TGGGAG TAC TGT GAT GTGCCC TCC TGC TCC ACC TGC GGC CTG 
AGA CAG 971 Trp Glu Tyr CysAsp Val Pro Ser Cys Ser Thr Cys Gly Leu 
Arg Gin 255 260 265TAC AGC CAG CCT CAG TTT GGC ATC AAA GGA 
GGG CTC TTG GCC GAC ATC 1019 Tyr Ser Gin Pro Gin PheArg He Lys Gly 
Gly Leu Phe Ala Asp He 270 275 280GCC TCC CAC CCC TGG CAG GCT 
GCC ATC TTT GCC AAGCACAGG AGG TCG 1067 Ala Ser His Pro Trp 
GInAla Ala He Phe Ala Lys His Arg Arg Ser 285 290 295 300CCC GGA GAG 
CGG TTG CTG TGC GGG GGC ATA CTC ATC AGC TCC TGC TGG 1115 
Pro GlyGlu Arg Phe Leu Cys Gly Gly He Leu He Ser Ser Cys Trp 305 310 315 
ATT CTC TCT GCC GCCCAC TGC TTC CAG GAG AGG TTT CCG CCC 
CAC CAC 1 1 63 He Leu SerAla Ala His Cys Phe Gin Glu Arg Phe Pro Pro His 
His 320 325 330CTG ACG GTG ATC TTG GGC AGA ACA TAC CGG GTG 
GTC CCT GGC GAG GAG 121 1 Leu Thr Val He Leu Gly Arg Thr Tyr Arg Val. 
Val Pro Gly Glu Glu 335 340 345GAG CAG AAATTT GAA GTC GAAAAA 
TAC ATT GTC CAT AAG GAA TTC GAT 1 259 Glu Gin Lys Phe GluVal Glu 
Lys Tyr He Val His Lys Glu Phe Asp 350 355 360 GAT GAC ACT TAC GAC 
AAT GAC ATT GCG CTG CTG CAG CTG AAA TCG GAT 1307 Asp A sp Thr 
Tyr Asp Asn Asp-He-Ala-Leu-Leu Gin Leu Lys Ser Asp365 370 375 380TCG 
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TCC CGC TGT GCC GAG GAG AGO AGO GTG GTC CGG ACT GTG TGC 
OTT 1 355Ser Ser Arg Cys Ala Gin Glu Ser Ser Val Val Arg-Thr-VahCysLeu 
385 390 395 COG CGG GAG GAG CTGCAG GTG COG GAG TGG ACG GAG 
TGT GAG CTC TCC 1 403 Pro Pro GluAsp Leu Gin Leu Pro Asp Trp Thr Glu 
Cys Glu Leu Ser 400 405 410GGC TAG GGC AAG CAT GAG GCC TTG TGT 
CCT TTG TAT TCG GAG CGG GTG 1451 Gly Tyr Gly Lys His Glu Ala Leu 
Ser Pro Phe Tyr Ser Glu Arg Leu 415 420 425AAG GAG GCTCAT GTC AGA 
CTGTAC CCA TCC AGC CGC TGC ACA TCA CAA 1499 Lys Glu Ala His 
ValArg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gin 430 435 440CAT TTA CTT 
AAC AGA ACA GTC ACC GAG AAC ATG GTG TGT GCT GGA GAG 1 547 
His Leu Leu Asn Arg ThrVal Thr Asp Asn Met Leu Cys Ala Gly Asp445 450 
455 460ACT CGG AGC GGCGGG GCC GAG GCA AAC TTG CAC GAC 
GCC TGC GAG GGC 1 595 Thr ArgSer Gly Gly Pro Gin Ala Asn Leu His Asp 
Ala Cys Gin Gly 465 470 475GAT TCG GGA GGC GCC GTG GTG TGT CTG 
AAC GAT GGC CGC ATG ACT TTG 1 643 Asp Ser Gly Gly Pro Leu Val Cys 
Leu Asn Asp Gly Arg Met Thr Leu 480 485 490GTGGGC ATG ATG AGC 
TGGGGC CTG GGC TGT GGA GAG AAG GAT GTC CCG 1691 Val Gly lie 
IleSer Trp Gly Leu Gly Cys Gly Gin Lys Asp Val Pro 495 500 505GGT GTG 
TAG ACC AAG GTT ACC AAC TAG CTA GAC TGG ATT CGT GAC AAC 
1739 Gly Val Tyr Thr LysVal Thr Asn Tyr Leu Asp Trp He Arg Asp Asn 510 
515 520 ATG GGA CCG TGACCAGGAA CACCCGACTC CTCAAAAGCA 
AATGAGATCC 1 788Met Arg Pro525 527CGCCTCTTCT TC 1 800. 
[0079] array number: — die-length [ of ten arrays ]: — mold [ of 36 arrays ]: 
— nucleic-acid-topology: — nucleic acid besides class: of a straight 
chain-like array Synthetic DNA array ACTGTTTCCC TCAGACATAT 
GAGGGGTGCT GCAGAA 36. 

[0080] array number. ~ die-length [ of 1 1 arrays ]: — mold [ of 1 068 arrays 
]: — number [ of nucleic-acid chains ]: — double strand topology: — nucleic 
acid besides class: of a straight chain-like array description existence 
location [ of a qualification array of the array number 7 ]: — approach which 
determined the amino acid deficit description to 1-173 :P Array ATG TGT 
GAG GGA AAC ACT GAC TGC TAG TTT GGG AAT GGG TCA GCC TAG 
48 Met Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyri 5 10 
15CGT GGC ACG CAC AGC CTC ACC GAG TCG GGT GCC TCC TGC 
CTC CCG TGG 96 Arg Gly Thr His Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu 
Pro Trp 20 25 30AAT TCC ATG ATG CTG ATA GGC AAG GTT TAG ACA 
GCA GAG AAC GCC ACT 1 44 Asn Ser Met He Leu He Gly Lys Val Tyr Thr 
Ala Gin Asn Pro Ser 35 40 45GCC CAG GCACTG GGC CTG GGCAAA CAT 
AAT TAG TGC CGG AAT CCT GAT 1 92 Ala Gin Ala Leu GlyLeu Gly Lys His 
Asn Tyr Cys Arg Asn Pro Asp 50 55 60 GGG GAT GCC AAG CGC TGG 
TGC CAC GTG CTG AAG AAC CGC AGG CTG ACG 240 Gly Asp Ala Lys 
Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr65 70 75 80TGGGAG TAG 
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TGT GAT GTG CCC TOO TGC TCC AGO TGC GGG CTG AGA CAG288 Trp 
Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arg Gin 85 90 95TAO 
AGO GAG OCT GAG TTT CGC ATC AAA GGA GGG CTG TTC GGG GAG 
ATC 336 Tyr Ser Gin Pro Gin Phe Arg He Lys Gly Gly Leu Phe Ala Asp He 
100 105 110 GCC TCC CAC CCC TGGCAG OCT GGG ATC TTT GCC AAG 
CAC AGG AGG TCG 384 Ala Ser His Pro Trp Gin Ala Ala He Phe Ala Lys His 
Arg Arg Ser 1 15 120 125 CCC GGA GAG CGG TTC CTG TGC GGG GGC 
ATA CTG ATC AGG TCC TGC TGG 432 Pro Gly GluArg Phe Leu Cys Gly 
Gly He Leu He Ser Ser Cys Trp 1 30 1 35 1 40 ATT CTG TGT GCC GCC CAC 
TGC TTC GAG GAG AGG TTT CGG CCC CAC CAC 480 He Leu Ser Ala Ala 
His Cys Phe Gin Glu Arg Phe Pro Pro His His145 150 155 160CTG ACG 
GTG ATC TTG GGC AGA ACA TAG CGG GTG GTG CCT GGC GAG GAG 
528 Leu Thr Val He Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu 1 65 1 70 
1 75 GAG GAG AAA TTTGAAGTC GAA AAA TAG ATT GTG CAT AAG GAA 
TTC GAT 576 Glu Gin LysPhe Glu Val Glu Lys Tyr He Val His Lys Glu Phe 
Asp 1 80 1 85 1 90GAT GAG ACT TAG GAG AAT GAG ATT GCG CTG CTG 
GAG CTG AAA TCG GAT 624 Asp Asp Thr Tyr Asp Asn Asp He Ala Leu Leu 
Gin Leu Lys Ser Asp 1 95 200 205 TCG-TCC-CGC-TGT-GCC 
CAG-GAG-AGC-AGC-GTG GTG CGC ACT GTG TGC CTT 672Ser Ser 
Arg-Cys-Ala-Gln-Glu Ser Ser Val Val Arg Thr Val Cys Leu 210 215 220 
CCC-CCG-GAG-GAC-CTG GAG CTGCCG GAG TGG ACG GAG TGT GAG 
CTC TCC 720 Pro Pro Glu Asp Leu Gin Leu Pro Asp Trp Thr Glu Cys Glu 
Leu Ser225 230 235 240GGC TAG GGC AAG CAT GAG GCC TTG TCT 
CCT TTC TAT TCG GAGGGG CTG 768 Gly TyrGly Lys His Glu Ala Leu Ser 
Pro Phe Tyr Ser Glu Arg Leu 245 250 255AAG GAG GCT CAT GTG AGA 
CTG TAG CCA TCC AGG CGC TGC ACA TCA GAA 816 Lys Glu AlaHis Val 
Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gin 260 265 270CAT TTA CTT 
AAC AGA ACAGTC ACG GAG AAC ATG CTG TGT GCT GGA GAG 864 His 
Leu Leu AsnArg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp 275 280 285 
ACT CGG AGC GGC GGGCCC GAG GGA AAC TTG CAC GAG GCC TGC 
GAG GGC 912 Thr Arg SerGly Gly Pro Gin Ala Asn Leu His Asp Ala Cys Gin 
Gly 290 295 300 GAT TCG GGAGGC CCC CTG GTG TGT CTG AAC GAT 
GGC CGC ATG ACT TTG 960 Asp Ser Gly GlyPro Leu Val Cys Leu Asn Asp 
Gly Arg Met Thr Leu305 310 315 320GTG GGC ATC ATC AGC TGG GGC 
CTG GGC TGT GGA GAG AAG GAT GTG GCG 1 008 Val Gly He He Ser Trp 
Gly Leu Gly Cys Gly Gin Lys Asp Val Pro 325 330 335 GGT GTG TAG 
ACCAAGGTT ACG AAC TAG CTA GAG TGG ATT CGT GAG AAC 1056 Gly 
Val TyrThr Lys Val Thr Asn Tyr Leu Asp Trp He Arg Asp Asn 340 345 
350ATG GGA CGG TGA 1068Met Arg Pro 355. 

[0081] array number. — die-length [ of 12 arrays ]: — mold [ of 24 arrays ]: 
— nucleic-acid-topology: — nucleic acid besides class: of a straight 
chain-like array Synthetic DNA array GGGCGACTCT TCGTGCTTGG CAAA 
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24. 

[0082] array number: — die-length [ of 13 arrays ]: — mold [ of 1068 arrays 
]: — number [ of nucleic-acid chains ]: — • double strand topology: — nucleic 
acid besides class: of a straight chain-like array The amino acid deficit to 
1-173 description existence location [ of a qualification, array of the array 
number 9 ]: — 298 and the 299 place amino-acid-substitution description 
Determined approach :P Array ATG TCT GAG GGA AAC AGT GAG TGC 
TAG TTT GGG AAT GGG TGA GCC TAG 48 Met Ser Glu Gly Asn Ser Asp 
Cys Tyr Phe Gly Asn Gly Ser Ala Tyri 5 10 1 5CGT GGG AGG GAG AGC 
OTC ACC GAG TGG GGT GGG TCG TGC CTC GGG TGG 96 Arg Gly Thr 
HisSer Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp 20 25 30AAT TGC 
ATG ATG CTG ATAGGC AAG GTT TAG AGA GCA GAG AAC CCC AGT 
144 Asn Ser Met IleLeu He Gly Lys Val Tyr Thr Ala Gin Asn Pro Ser 35 40 
45GGG GAG GCA CTG GGC CTG GGC AAA CAT AAT TAG TGC GGG AAT 
CCT GAT 192 Ala Gin Ala Leu GlyLeu Gly Lys His Asn Tyr Cys Arg Asn Pro 
Asp 50 55 60 GGGGAT GCC AAGCCC TGG TGC GAG GTG CTG AAG AAC 
CGC AGG CTG AGG 240 Gly AspAla Lys Pro Trp Cys His Val Leu Lys Asn 
Arg Arg Leu Thr65 70 75 80TGGGAG TAG TGT GAT GTG CGC TGC TGC 
TCG ACC TGC GGC CTG AGA CAG288 Trp Glu Tyr Cys AspVal Pro Ser 
Cys Ser Thr Cys Gly Leu Arg Gin 85 90 95TAC AGGGAG CCT GAG TTT 
CGCATC AAA GGA GGG CTC TTC GCC GAG ATC336 Tyr Ser Gin Pro Gin 
Phe Arg He Lys Gly Gly Leu Phe Ala Asp He 100 105 1 lOGCC TGCCAC CCC 
TGG GAG GCTGCC ATG TTT GCC AAG GAG GAA GAG TCG 384 Ala Ser 
His Pro Trp Gin Ala Ala He Phe Ala Lys His Glu Glu Ser 1 15 120 125 CGC 
GGA GAG CGGTTCCTG TGC GGG GGC ATA CTC ATG AGC TCG TGC 
TGG 432 Pro Gly Glu Arg Phe Leu Cys Gly Gly He Leu He Ser Ser Cys Trp 
1 30 1 35 1 40 ATT CTC TCT GCC GCC GAG TGC TTC GAG GAG AGG TTT 
CCG CCC CAG GAG 480 He Leu Ser Ala Ala His Cys Phe Gin Glu Arg Phe 
Pro Pro His His145 150 155 160CTGACG GTG ATC TTG GGC AGA AGA 
TAG CGG GTG GTG CCT GGGGAG GAG 528 Leu ThrVal He Leu Gly Arg 
Thr Tyr Arg Val Val Pro Gly Glu Glu 1 65 1 70 1 75 
GAG-CAG-AAA-TTT-GAA GTC-GAA-AAA-TAC-ATT GTG CAT AAG 
GAA TTC GAT 576Glu Gin Lys-Phe-Glu-Val-Glu Lys Tyr He Val 
His-Lys-Glu-Phe-Asp 180 185 190GAT GAG ACT TAG GAG AAT GAG ATT 
GGG CTG CTG GAG CTG AAA TCG-GAT 624 Asp Asp Thr Tyr Asp Asn 
Asp He Ala Leu Leu Gin Leu Lys Ser Asp 1 95 200 205 TCG TGC CGC TGT 
GCC CAG GAG AGC AGC GTG GTG CGC ACT GTG TGC GTT 672 Ser Ser 
Arg Cys Ala Gin Glu Ser Ser Val Val Arg Thr Val Cys Leu 210 215 220 CCC 
CCG GAGGAG CTG CAG CTG CCG GAG TGG AGG GAG TGT GAG CTG 
TGC 720 Pro Pro Glu Asp Leu Gin Leu Pro Asp Trp Thr Glu Cys Glu Leu 
Ser225 230 235 240GGC TAG GGC AAG GAT GAG GCC TTG TCT CCT 
TTC TAT TCG GAGCGG CTG 768 Gly Tyr Gly Lys His Glu Ala Leu Ser Pro 
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Phe Tyr Ser Glu Arg Leu 245 250 255 AAG GAG GOT CAT GTCAQA GIG 
TAG CCA ICC AGC CGC TGC ACA TCA CAA 816 Lys Glu AlaHis Val Arg 
Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gin 260 265 270CAT TTA CTT AAC 
AGA ACA GTC ACC GAG AAC ATG CTG TGT GCT GGA GAG 864 His Leu 
Leu Asn Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp 275 280 285 
ACT CGG AGC GGC GGG CCC GAG GCA AAC TTG CAC GAG GCC TGC 
GAG GGC 912 Thr Arg Ser Gly Gly Pro Gin Ala Asn Leu His Asp Ala Cys 
Gin Gly 290 295 300 GAT TCG GGAGGC CCC CTG GTG TGT CTG AAC 
GAT GGC CGC ATG ACT TTG 960 Asp Ser Gly Gly Pro Leu Val Cys Leu 
Asn Asp Gly Arg Met Thr Leu305 310 315 320GTG GGC ATG ATG AGC 
TGG GGC CTG GGC TGT GGA GAG AAG GATGTC CGG 1008 Val Gly lie 
He Ser Trp Gly Leu Gly Cys Gly Gin Lys Asp Val Pro 325 330 335 GGT GTG 
TAG AGC AAGGTT ACC AAC TAG CTA GAG TGG ATT CGT GAG AAC 
1 056 Gly Val TyrThr Lys Val Thr Asn Tyr Leu Asp Trp He Arg Asp Asn 340 
345 350ATG CGA CGG TGA 1068Met Arg Pro 355. 

[0083] array number — die-length [ of 1 4 arrays ]: — mold [ of eight arrays 
]: — amino acid topology: — class [ of straight chain-like array ]: — peptide 
fragmentation mold: — amino terminal fragmentation 

m 

Gly His Arg Fro Leu Asp Lys Cys 

5. 

[0084] array number: — dieHength [ of 15 arrays ]: — mold [ of 12 arrays ]: 
— amino acid topology; — class [ of straight chain-like array ]: — peptide 
fragmentation mold: — pars intermedia fragmentation 

sa^ 

Phe Phe Ser Ala Arg Gly His Arg Pro Leo Asp Lys 

5 lOo 



[Translation done.] 
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2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the structure of tPA and tPA 
MUTEIN. 

[Drawing 2] It is the mimetic diagram showing the structure of IgG. 
[Drawing 3] It is the amino acid sequence presumed from Homo sapiens's 
tPA cDNA base sequence and it which were obtained in the example 1 of 
reference. 

[Drawing 4] It is the construction Fig. of a plasmid pTB920. 

[Drawing 51 It is the construction Fig. of a plasmid pTB927. 

[Drawing 61 It is the mimetic diagram of a specific part variation which was 

performed in obtaining Homo sapiens tPA MUTEIN tf*A-1. 

[Drawing 7] It is the amino acid sequence presumed from the base sequence 

of Homo sapiens tPA MUTEIN tPA-1 , and it 

[Drawing 8] It is the construction Fig, of a plasmid 1 128 and pTB 11 33. 
[Drawing 9] It is the construction Fig. of a plasmid 1038 and pTB 1277. 
[Drawing 10] It is the amino acid sequence presumed from the base 
sequence of Homo sapiens tPA MUTEIN tPA-6\ and it. 
[Drawing 11] The antibody dilution curve of the anti-Homo sapiens fibrin 
specific antibody FTB 2-133 obtained in the example 1 is expressed. The 
reactivity (0: EIA given in the example 5 of reference) over a fibrinogen and 
the reactivity (-: EIA given in the example 1 of reference) over a fibrin are 
shown. 

[Drawing 12] The purification result of the anti-fibrin and anti-tPA MUTEIN 
bsMoAb of a publication (TAF 1-42. TAF 1-79. and TAF 1-228) is expressed 
to example 2-(4). That is, an IgG fraction is acquired from the antinode water 
containing bsMoAb by salting-out processing, and after a fibrin beta chain 
amino terminal peptide linkage column refines further, the result with which 
the hydroxyapatJte column was presented is shown. The 280nm absorbance 
of an eluate shows a chromatography pattern, and an arrow head shows the 
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peak of a bsMoAb activity positivity to the example 6 of reference in EIA of a 
publication. 

rPrawing 1 3] An anti-fibrin and anti-tPA MUTEIN bsMoAb given in example 
2-** It is in about TAF 1-228. The result when presenting a vitro plasma clot 
dissolution trial is expressed, the time of an axis of ordinate making 1 00% 
dissolution ability of non-modified tPA single ** (-) or tPA MUTEIN tPA-6' 
single ** (0) — respectively — tPA / antibody complex (-). or tPA-6' — 
the dissolution ability of /antibody complex (O) is expressed (example 5 
reference). 

[Drawing 141 An anti-fibrin and anti-tPA MUTEIN bsMoAb given in an 
example 3 The result of having measured FT 2-14 (-) and its F(ab')2 fraction 
(0) for the example 6 of reference in EIA of a publication is expressed. 
[Drawing 1 5] The result of having measured the activity of the anti-activated 
platelet-anti-tPA MUTEIN bispecific antibody F(abO 2 of a publication for the 
example 20 of reference in EIA of a publication is expressed to example 6-** 
(refer to example 6-**), 



[Translation done.] 
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•r-5^^-f f-vcd;^^ y-^>i^ti. tPAAf*-^ 

F^rffll^-SE I AtrSffi^^tert^o ^0--^>^^4> 

MoAla^/^'f T'y F^v^axifr^^o fe(±coj:^^c 

MSffiCCS! o r f^S 1/ /cCi t P A Af- -<>MoA b^/> 
• ^^-/7'U F-vTPA 1 -4 iTi^Wen^o 

[0017] CD -fi^$Mtt^w■r€»>'^ f 
*o cp«. »r*#±6 : sas • • mm. 33, 217 

(1988) ^ci'J . C^*rti©:/^ffi*fflC^r4>J:l^:;:)^^x. 
®±iBOH A TSJnttCDfii t P A Af* >!nf*jgi 

T. B rdU <!: SSIBT -5 C <!: ^ ) SsttlCDSSft^CSPg 

fi^ ccfiif t $ -tf . ^ 5 >=<^ if^^a^t* ^V-->itb 

> * c ^ tiJirSttf t Jfil/J^ffi1$sel^*ig*^^ >f :/ »; F - -7 

^8-T1f^'T^> AZGtmit^Cti)^$> 
F 7 >;^7 X ^ - -fe'^^Jitt^ ^ D ->ft L H ATfS 

r F7^-v;S:HAT8llin^JfiT'jigfIS. jfiLi^fcJ:a^t 
PAAr>f >cDS^^C|S^fig^Wr^>'^^:/y FMo 
Abi^mri>Th'yt-'7i:PVi->itt6. OtKy 

F I TCiBSie-rsci;!^^*'^) vmmb. h'y-ifo 

iKi PAAr-f >CLfti^>^W>^»j F-v5:r F 

Jl/- Dir$>. -<y^*i/r*-F («T. TR ITC 

^^^T^ y h' ^ (WT. FACSiKie 

•r€>Ci3&^*€>) tCgtO. F I TC©g^fe*><tO'TR I 



(6) 

9 

[0018] cne^Jsmcfct^fSMM^tc^-^r^ 

000-9, 0 0 0. ?SS*^1 O'-8O%l?0PEG;i&5 

ffli^en. MSB^reim^o, 5-3 o^r^^^^. Stt 

Ot^^frO-^iUT. J^3 5-5 5%©PEG6. 0 

IB© H A T mW&^ts: EXW^X ^i>ifi. C <Dfcit> 8 - 
AZG. 6-^:tyr::^> (6-TG) *^l^('^5-B 

^du^c^cDl^^JiI^kift^c<J:o. ^t\^tt(Dmmm\mf)^ 

mfhtli> CB. Sugdene>:^U + ^^- • 7>K • -iSJW 
. :*-Pi^- (Mol. Cell. Biol.). 5, 410 (198 

5)) „ $ 6 CCmi IB L J: -5 CC. ^o/c^^fe^r^lSL 
/c>'^>f:/y F-v5:i!li^U. F ACSr-mS^Sn/c 30 

Cl. Ka^awa.iew6:>^^'-:^J^ • * >f A^P 
>>:^Jl/- j^VvX (3. Immunol. Methods). 96, 265 (19 
87)) „ 

[0 0 19] KjDif*^^'i<y K-V<Z)X^y 

^>-f:/y K-^vitat PAAf >f >tA(**i^>^:/y F 
-v©;^^ U-^>>/(D/ci6cDE I Afifffi. 0:7 ^:/y 

> u < t p A «:Jrax r - wr ^ 

^ X KHfl* t P A A f- >f >CC5tT ^ SiS^ 

/cistn V X iqGif >^ ^ 7 ;^ 1$^tn(* ^ ttj A 

tt!ntt?:«IHl-r^E I A, *><fc^'cn6©^aJ5: 
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tlPittOji^y F--v('j|l^tc^n-r.>yccft$ti^ 

p->fk$n/c;i<y F-v<Dfg«±«tcot^t:«. ±fB 

[0020] LlZhlC^mm^^ U F-vcDi^gt^il 

mu. ts*T (asti«eiST>'=e-'i7A*>b<««Eis:^ h 

- ('Y:t>5S^:^^A. y;l/6ii:^^A, :7'P7">f>A 
;^^A, t Fa + >T^^•d^-f F:^^A. ABxtivA^ 

e>^>>'^•^msl:kr'9 o^wJiOMSo^w^^y 7 fm 

oAb^iKjl-'5mcjJf^Ci3!^^'C#^„ S/c. 2 0ml<Dj§ 

^^ciiiijiCcfieoTfmu/ciA:^ ^:/y>-!At PA A 

f* > -s^^sttCiftmif - F 7 vot?!i t L xmm 

{^3(C/i^L/cFT2 - 1 4;&^h t-^omtbXmM 
mz^C^fiVfcTAF I -4 2. TAP 1 -7 9fcJ:2>'T 

AF 1 - 2 2 8>^»^^tf en^o *^B^<Dra!t#stttA* 

4>(DCC^ftL CZ. Stepleir«lci6::7'P^-f -< >^^X• 
- (Proc. Natl .Acad. Sci. USA), 85 , 4852 (1988); 
L. Riechmann6 i^-^l"- (Nature), 332,323 (198 

8)) . v^;;^- 1 h • +>^M*'5l^iit:x-v:^-{X 
[002 1 ] :*:^?B©-M*#Stt5if*^{f»-r^tctJ. 

^ /c 5 J X Jb :7 b F y JUS^c ^ Wffl-T S C <b ?!^^t: * 

-So t«x«. ( 1 ) -1i<ovmommrr $ -^Sifife:^ 

CWI, 1 -j:^;u-3- (3-s^>^^;ur i^:7'pf 
;b) $ F. 1 -e>i^P^+5x;l/-3-" (2 



(7) 



n 



;U>/i7n^+-tf>- 1 -:^;l/^':^^i/;l/-N-b FP + t' 
Fxxf N- (£ -vu-r ^ F^7*n>f n 
;^^>'^ FxXf';U*>-5l^'iGMBSfti') iJg 
Jt^lfvU^S F{tL/cCD-^. i) iiLl5<Dtn{t^i^^t 
(DTT) -CSTcO/cintt. 

:7*ot:-:t*- F (SPDP) -CXil/^t FUJI'S 

ttttr^ ^a^x^s^>yr;urt: F-t^y;u^;WT;i'7' 

b FJ&iOi^TJUrb Ffe^M^fflC^Tig^S'li: 
(4) 2®(DCi{*^DTTra7C*'^l^{iSPDPr;^ 

^rf^Kt-i). (5) 2gCD}Af*^C^-rn45'^7'>/>iaii 

f^^f'FK-r'SfSS:?:^^*^ Cm. 3. G\er\nie(:>rJ^-t)l 
•^J-;/- ^^Ay'PS/- {J.IrrmunolO, 139. 2367 (198 
r):itmJU:^m^mt^. 42, 233 (1984)] . *^H^ 

[002 2 ] feii© cfc ^ ui^^^jmjik. r.mmm^ 

0. -fe^rP-xe B4>L<ti4B. ;l/ F P^^iVA c 30 
A444>L/<('i34. -^zV r ^ )\^S 2 0 0 fj:t<Dy)l 
53i^P-7F^'77-/-tCcfcOfflit-^aXT'#^„ 
C>li!Slf.^^:^ -7 A ^ S T 7 -/ ^ - ^J' P V F y 
^ y A «:M^^t>1i C i CC J: 0 iitRW^£5JK*> olfig 

0, S14{tJfiL/h«&'Sc^«7-<y';>45<tc>'tPAAr 

Cii^^r-^^o :$:^?gorS^$MttMoAb^^C^it P 

AAr^>t mrMl^miiMoA bi ?> f^K S n * iiJR 

rSl$^ttMoAb?:?es?>jfll^]^*.t.«CcS:^b. 

t PAAf'-f^^rS^rS. 0^««FSttMo 
Abi t PAAr-<>(!:^l5B$W:jli^ttjfef.^^Cca-^ 
■f-S, feSt^ttO^J&lfclSltSttMoAbi t PAAf 
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^f*. »$U<«igbSMoAb<i:t PAAr>f>©l;b 

[0024] *f£fl30Z:a#g14N4oAb*-5l^{-^3 
tPAAf'-<>?:mfS^$iir^C^jflLltiift?S>n^. iil^ 
gcc <t 0 Wx. > :/ U >f > ;u ^ -^£c J: ^ 

-{5?. -y-^U, tF^fti) ccig-^o. 

^t^m^. z:mi*^14MoAbiur 1 B^f^^^O. 0 

2^1mq/kq!lt*L<^d:J^0. 0 4^0. 4mcj/ka t 
PAAf'-f >t:ii— »WK:('^*^0. 00 1^0, Smq/ 
kq. St ^ L < lift 0 . 0 0 2 0 . 1 mq/kq. *'Ci>$^ 
0. 0 0 4^0. 0 4mq/kc;;&i55f*Llio 
[0 0 2 5 ] 

$iJSlJfil^hfiifS^L«cl>**0JcD-S4$§14MoAb<b t 
[0026] *^gS??ffl«*5J:C/^ffl^fet^r. 1iS&^ 

T ^ tm^X^7rst ^^-^^ lUPAC-IUB Ccmmis 

ion on Biochemical NGmenclatureCC<fc'2)BS-^S)'2>C^{i 

i/Ft^> 
F7"t^Jl/e£iS:^ F 



DNA 

cDNA 

A 

T 

G 

C 

RNA 

dATP 

dTTP 

dGTP 

dCTP 

ATP 

Td r 

EDTA 

SDS 

G 1 y (G) 
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A 1 a 


(A) : 




* Ph e 


(F) : *7x::.;l/7'7::-> 


Va 1 


(V) : 




Ty r 


(Y) :.^P'>> 


Leu 


(L) : 




T-r p (W) : Fy 7*F:7t> 


I 1 e 


(I) : 




Pro 


( P ) : y > 


S e r 


(S) : 




As n (N) : 7X/n*^=¥^> 


Th r 


(T) : 




G 1 n 


(Q) : ^';U^5>, 


Cy s 


(C) : 




[0027] 


Me t 


(M) 






G 1 u 


(E) 






Asp 


(D) 






Ly s 


(K) 


: 'ji^> 




Are (R) 


: T>»l/+*:^> 


atc^r J: ^ ccmt J^nf^j: bnr I ^ ^ o 


H i s 


(H) 




* 










(IFO) 


(FRI) 








IFO No. 


FERM Nk). 








50174 


BP-20S1 






FIB 1-11 


(1988.9.21) 


(1988.10.4) ■ ' 








50175 


BP-2082 






FIB 2-11 


(1988.9.21) 


(1988.10.4) 








50178 


BP-2085 






TPA 1- 41 


(1988.9.21) 


(1988.10.4) 








50211 


BP-2623 






2T60 


(1989.9.27) 


(1989.10.4) 








50332 


BP-3455 






FTB 2-133 


(1991.6.7) 


(1991.6.18) 






v•i;x^^>f -J K • M^:/y K 


50180 


BP- 2158 








(1988.11.8) 


(1988.11.25) 








-V 50333 


BP-3456 






( h TAF 1-42 


(1991.6.7) 


(1991.6.18) 






v^x/N-f 7 F • ^>-<:/y F 


-V 50334 


BP-3457 






( V y TAF 1-79 • 


(1991.6.7) 


(1991.6.18) 






V'5:^>'^'Y•:/y F • >^y F 


--7 50335 


BP-3458 






( F y+-v) TAF 1-228 


(1991.6.7) 


(1991.6.18) 






Escherichia coli KW294CDE3)/pLysS, pTB1133 IFO 15031 FERM BP-28S2 








(1990.4.17) 


(1990.5.1) 






Escherichia coli MvC94CDE3)/pLvsS, pTB1277 IFO 15116 FERfvl BP-3199 








(1990.12.6) (1990.12.13) 



1 7#8 5#) l?acDM^>'^'Y:/y F-v^«±^iiSD. ^(Er- 

FRI immmm^mMiMwm^ < ^ts 4o 3 o ^pasisf^. 1 0 0 ^ i«:±iB<D:7 ^ :/ y >s 
«iTai#3^) 

[0028] 

1 ] tKv A >^y >!}xftg'J^fflE I A 
3.3MJS^. 0 .0 1% EDTA^Wy>iS^tgM» 
?g (PBS. pH7.3) tcSS?L/ct F • :/y> • 
^>v-?§igliiKi/ml?:. 9 6 ^P^'U- F(C5 
0al-r-:>^aO4'Cr'-K&gf§. 2%;^-bV>. 
0. 0 l%f->u1f-JU^WPBS 1 SOMl^gsJDL 
t:.®f^:/U - F^rffSL/Cc yciC 1 0 0^\iL/m\^J^') 
>. 3nLM:7x^;M^Jl/X;l/*::^Jb7Jl/:ty F^WP 50 



% Tween2 0^WPBS (PBS-Tw) T'^'U- FS: 
if (HRP) Sia'5lf+'ttV'^;^IqdA(*^r?^JjaL, 3 

e>(cs?a'C2B*rastoSiifcc gtst'^. ©^sutu-c 

:f ; 1/ y >^ X ^ u > r ^ > :te cfc H J 0 , * ^ ^ 0 . 

(7P-|±Si) «:fflt>rigg4 9 2nmr^fefe^S^:»J 
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[0029] 

[mm 2 ] mLfmijimiMm e i a 
^^:^mm'& ipue. 5) v&t^Ltc. ccd^^M"^ 

hn>t'> (0. 2^^:.-:. h/ml) rrSttftO/cO-^^ 

^C^L/co ;Xi^r2%>t;u-7i;>'CHm(tfS. 5%^*^ 

P B S -C^-P y L■CrStt^tJflL^^«:7■ U - h 

>Sttf W.f^ *^8S U r f'f ii 0 fc. 

gsjtjoL. :^iar3^pasi£f^PBS-Twrgt?^. hr 

[0 03 0] 20 

[##w 3 ] m t p Ammi^m e i a 

r{j,^CDl*iftt PA (Et:^^4^XISK. K, M^) 5 m 
g/ml?§i$* 967Xv>f^P:7*U-h^C100M Tfo^J 
ftL/4"Cr-!^j55(g{^. 2%;^-feV>. 0. 0 1%^^ 

p*y---;i/^WPBs 1 b 0 uMmiMLxm'^y'\^- b 

«rfp»0/Co ±iB<D^4^*b PBS- TwT'St^fS. 

[003 1 ] 30 
[0^m4] Cit PAAr^>tAf*tJ^fflE I A 

t^nmo t p aoi-^o tc#^^ 1 9 tcietgo t 
PA-6' ^^mb. tPA-6' m'^y'iy-hiim 

[0032] 

[#^^5] tnt: h • y>-y>!A(»iSfflE 
I A 

#^Wl3K:iEKOt PACDf^53CCrtiSg(Dt f • •7^:/U 
[0033] 

[#^^6 ] Ci7 y';>-tnt PAAf'-O • -'N^ 
'^')vYVi{mSmE I A 

#^f?!|4t:'f^)$U/ct PA-6' fiSf'f^'U-KCM-r:/ 

-<D(Ci£i£(Dt h • 7 >^V>/3iliN^S^7'^ K ( 1 
-11) -BSAffl^tt?:ri»aO. S6CCSfir28#Pa1 

iSitv^ii/co ^X«:rt-i»-HRPg^(*^gi/n]L^a so 
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[0 034] 

[##0« 7 ] 7 ^ 7- u >?ggis^E**aiis;i^ 

t PArg« (g*??Sa2 0nq/ml) CCtiS^^N>f F-- 

ommu (US) ?:ayso, t PA(D»^r£i4K:»T* 

[0035] 

[#^^8 ] vi?;;;txt F7 ^ T^'J^ • ^y^P:^- 

e>X7*A, •^rr;i/4 3 o.A§i) ^m^rffS$n/c^>:s; 

CDt H • 7'g>0iAN^^7>F (1 - 1 1) - 
Cys 3 .3mq*. ^2s?)GMB S^vU^ 5 F^tt/cBS 
A (BSA l^;uao 1 3^;KDvu>r $ FS^^A) 
1 2 m(i/2 mlTk^CCjjn^ 3 0 '^Cr 1 B#fflSJSS#. t 
h • 7^7'y>/SiMN^^7-^F (1-1 1) -BS 
AS'&it^rM/Co *C^riaAifi*X'3|pI2*fl^ (3 U 

H-Cl v-Hi s-Arq-Pro-Leii-Asp-Lvs-Lys-Arg-Gl iMil u-Cys- 
OH (12-iner, ie5^J#-^l) 

■^7> F - B S AS^f* 1 mci/inl^ffi:ttS*i§^CCl?a 
(D7P>f>h^:^T>^:xv'OF^Jjnx.. n 
= 10:0. lmq/0, 2 ml/v«i/X) C?)Mgq4o J:C>'SI 

7P-f> h:F^±T>^:xyOF«:JjOxr. 2-3iimc 



ia{P3Ul) 2x 1 O'li^rj^JJOL. PEG6000 
(Nature). 256,495 (1575)D ^^iDTMifi^CC^L/ 

[0 03 6] F-vojUR4o<tO'^P-:=-> 

Htaccb F • 7 -<7'Uy-y>fcJ:o'b h • 7^ 7'U> 
• ^yv-?r®«Stt/cv>f ^p:/U"- F?:fflliS#^ 

{?d5 4d<kaf nciBi£<DE i Arv>>f7'u F-v^S±?» 

a>la<*li«:i[ISU/c. S4^10a;:>^6 2 0Sai:vN^7' 



« 
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E I ACDXi57U--::,>>7'tc^O. t h • :7 >^ U >i^^ 

7 ^ >^ u y - y >i?fiE TT 7 ^ >^ > MfS^-r ^ M 

oAbS4-7»i7;^M-<7'«; K-vF I B 1 - 1 14si(>T 

IB2-1 imW^tifc. Ctihf)^hUhhfcUoAb 
F I Bl-1 lfc<t(>'F I B2-1 \<D^^§,^uy'') 

[0037] 

^m^mwbtc. JfiL^J^M^ 1 0 * face h U > t:*> 0 . 1 

<D"^. BALB/c v»i?XCD)fil$rtCC (n = 1 0 
O^^/lml/v-^y;) itItU/Co 2iimc6-8|pi 20 

mms -(s^i.amo)'^^ 7.^m&mmp 3 u 1 <D{xt) 

ms - ®if5lD^Mt:!Jit£14{tilL/J^«MoAb^/N^ 
-v2T6 0:;:?^fe)ti/Co 5i(*2 T6 QCOfeg^n:/'; 
[0038] 

[#^^1 0] vo;^Cit PAAf'-i'> • d^n- 

t P A 2 0 0 cx/m\&^^mA^^^'^W(Ov a^y 
h^±7iyp^^^yh'immL+^%mik. BALB/c 40 

2 0^0/0. 2m1/v^X) tCKJJ:te<fc 

• Lfcli(*iC-:)C^t:. t PAEJ^.ig (5 Omq/O. 1ml 
fc. 

t PAA7^-•^>je^v^^^D7•^-^?:fflc^^>##F^4 so 
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felT##t?fl 8 - ® <b 111 Clomv t P A A r ^ >IS^r£tt 
^rW-r-SlntPA MoAbS^>'W>^U F'-7?:BXf#U 

/Co c h . 7 ccisig(^7 ^ >i§s?5i£; 

*fOS.SIt?*fP|[e?:7S§"r. d^otPAtecfci^HPAA 
r > CC #^M^T St t P A Mo A b?: 
7*U F-vtUrv^X^N-^T'y F-vTPA 1 -4 1 
?:f#/c, 5xf*TPA 1 -4 l(DjfeS^'a::^U> ' 

[0039] 

1] h F t PAiSrn-FT'Safc?-?:^*^ 

(1) cDNA^W^'-^X^ FO#fi: 
t h ^aS*?7Jf^g»fflJ!am RNA<l:J9^i?£l//ccDN 
A^TpCiD^i'^- C0kayama6. ^U + a^- • -Ir^U 

'j\^:i'Xli/-- (Molecular Cell Biology), 3,280 (19 

83) #M) ^cffl^3i^r^^^u/cX^Mxl776^?ii<i: 

J:OT;l':^yffi (Birnboim. H. C. & Doly. J.. 
^ ^ ' yiy y X ' 'J 1f — ^ (Nucleic Acids Researc 
h), 1, 1513 (1979)] r7*'7;^^ FDNASrJftHiL. C 
(DDNA«r;'^SiMDH ItcS^Si^. ^^2 xi(f fflCDclo 
neJ; 0 tj: ^);yiMD H 1 ilM^t Lfc c D N A -7 -I 

[0 04 0] ±iEi^mmDHl ^fflC^/cc DNA^'TT' 
^U-^:^FP-fe>»t'P-X7-<;l/5?- (a i;#Tt±. H 
ATF7 ^ ;b^-)±Ca^5 xio* clone/7 -/^l/^-i 

^ - <!: L r I i S # 2 ft To * 1 a i L/ U y U :^ 7 ^ J 1/ 
^--it^Oft^f'E^b/Co C(DU7'U;^77 ^Jl/^'-itDA 
]1S40.5N NaOH?g«r;®3&>U. SfflgSttL/c7-'7 
X$ FDNA^:7 ^ ;l'3?-±tC@SU/c CCrunstein, 
M. &Hoqness, D. S. ,7*P t^fti^Bt 
;l/ Ttf^f^- ir':f ^f^fxVX ( Proc. Natl. Acad. 
Sci. USA) 72,3961 (1975)] « 

[0 04 1 ] D. Pennicae)CCj:f3$8#$nTC>§ 

C^^ -l" ^ I' - ( Nature) 301. 214(1983)) t F t P A 
COT 5 >'lSi2?»J4^>iK:L/"CT ^ -^KNo.248-260(Asn-A 
rq-Arp-Leu-Th r-Trp-Cl u-Ty r-Cys-Asp-Val -Pno-Ser) 
(iB?0#-^3) , T ^ >^KNo.489-501(Arp-Met-Thr-Leu 
-Val-ay-Ile-Ile-Ser-Trp-Glv-Leu-Gly) (iS?lJ## 
4 ) *>"<fcO'T ^ >^KNo.516-527-stop(Asn>Tyr-Leu^p- 
Trp-Ile-Arq-Asp-Asn-Met-Aro-Pro-Stop) (ffi?U#^ 

*:Wt"'55J-yn>?>;U:i-^ Fi&^ AAC CXX: AOG aC ACC 
TCG G\G TAC TCT GATCTC CCC TCC (E?iJ#-^6 ) ; CG 

C ATG ACT TTG Crc OX ATC ATC AOC TOG GGOCTG OGC 
(E^J#^7 ) ; AAC TAC CTA GAC TOG ATT COT AA 
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C ATGCGACCCTGA(ffi?iS#8) ^it^^^S^Lfc. CO 

U:t^FO.lMq, SOroMTris-HCl pHS.O. lOmMMgC 1 
iorrMX;b:^:7>x^y--;k 50/LiCir-"P AT 
P(>5000Ci/mmole), 3:1^':' h T A^^V ^^l^t^ 

jaStiiOaC i 0:7"P-:/€:^tf5xsSPE CisomM 
NaCl. lOntA U >K-:^> U ^ AMfK^S (pH7. 4) , 
1 mM EDTA] . 5 XDenhardf s, 0.1% S D S , 100m g 
/m 1 ^tt1t>:r3fST-DNA?g?giOm 1.*^. 35''C16B#Pb1 
tfc\ ^;i/^-:^5 X s SC Co.iSM Nacl. o. 

015M ^3Llymt h y -i^AifSft-ig) 0.1%S D ss?sr^ 
?a'C3053'-ro3[iI§6^45°C30^-ro2IiIgfe^L/c Ct. 
Maniatis6. '^tU+a^ — • ^P^^>^' (Molecular 
Cloning) Gold Spring Harbor Laboratory, p . 309(1 
982)) c 20 
[0042] m^bfcy 4 - cfc 0 V 'f'y 

xio' (l(0:3a::-^J:i:)HaSCD:?'ta-:/Cc*tUTS)£ 

1^5^ C Escherichia coli K12 DHl/rPA13) *ff/to 
riQM^^^V^vTs^ KDNA(pTPA13)^:T;U:^';ffi 
C5?^U-< ':'^ Ti^vX 'ji^--*^ (Nucleic Acids Re 
search) . X 1513(1979)) ^<fc orfflfflfSKL'. cD 
N A cog 3 * tfelt L /c i C 6 2 . 3 kbr * ^ C i e>:^)^ 30 

^c:^j:o/Co hi)^\y. CCDc DNAiIgTiiN**SiJ*r 

[0043] (2)tHPA cDNA*^t^7T- 

A g t 1 O^-^i'^-iL/ct h-=- 
V. cDNA^>f ^Z-^' (^a->f';;^a) >^ABi 
MC600. Hf 1 A*m±<bUr. #C»^>'*U-h± 
iC^ ^^1 Xio'>;u->-r-o, iotS(*#. cn?r. 

n-fe;up-;^::? (^ Uji<Tl±. HATF^^;^ 

^-) ±tC^^L/cg. 0.5N NaOH;^r<b^Lliai 40 
^ttb/c7T-->^DNA?:7 ^ ;l/a?-±CC|£M@^U 
fc, (Maniatis6. F^U + ^x ^- • ^P-::->^' (Mo 
lecular Cloning)] Cold Spring HarborLaboratory, p3 
20. 1982) o —Ij^^mi^O ( 1 ) VWf^tlfcy'vT. 

^ KpTPAi3«:*«Ki^*E c oR IfcJ:(>'Na r IV 
f# 6 ti ^ 0 . 3K b <Z) D N A KK"^ ^ ^ h ^ > 
XU-i/3>a (Mainatis6. |i|±pl09) CCj:«3''Pa 

HSUc7 ffim:7'P--:/*^tf. 5xss 

PE(0.9t^NaCl S0rrf.lU>K:^ h U»:;AMjfiig (pH7.4), 50 
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SmfvlEDTA), 505d^;UA7$F. 5 X Denhardt 's ,0.1>6 
SDS, 100/Lt g /m 1 ^ttit^ffl^ DN A?§?glOm 1 

XSSC ( 1 XSSC=0.15M NaG, Q.015U^Xl/^t 
h »; 'i/A), 0.1% SDS?gSR*rgSt?3Q»-r'02|il. 1 
XSSC. 0.1%SDS?i^S4'-C68''C"e30^-ro2In]a^U 

^'^A^iO. 7*P--7'c!:J5rE'r^^P^>^t^^0 
/Co C(D*;ffi(C<fct)f#e>n/c^P->ATPA7<i:J:iDa 

vis^o^^ffi CDasnse>. rrF>'Oxh •/^*^f'VT;^• 

iy^c^-T^ (Advanced Bacterial Genetics)J, Cold 
Spring Harbor Laboratory ( 1980)) J: 0 :7 t 

i'P-^ATPATi'SipTPA 1 3'CXt+Tti€>t 
h t PACDN*SfPMn--K-r^cDNA?:Wr^Ci 
i)^t>f)^-yfc. i^±(DS*. J#6n/cpTPA 1 3*><fcO' 
ATPA7(Dc DNASP^^ft^^t>#*Ci^J:»:). 
bh t PACD3-- KMiMft«::^^^'--r^C<h:i5>^r^ 

^^U^t K^^Kff±a CMessing6. ^ U 7 ^ 
• TUyX ' U if- (Nucleic Acids Research)j9, 30 

9, (1981)) ccj:oTi^^L/co fR^^nrc^sissie 

nttmi^fd^m. r ^ .'^No.l29(Arg)^::3-- F^^> 
JSSffi^J (No. 552-554)C G G:j&^ T GGtC:;^>*> or fe 9 . 
3- FSn-ST^^^Jt^^A r g-^Tr pOCS^^oTl^ 
-5>C<h*5^^:;&.o/c (03) (ffi?IJ#-^9) . 
[0 0 44] (3) «iMfflSS^5Iffl:7'5X$ FcDtf^ 
±iaL/cATPA7*Ec oR I -C^BtU. O.SkbOD 

NAmn^nfc. fptb652 (if 

X (Science) 236 : 1116-1120, ( 1987) ) ^.E c o 
RI'r^»TLrff/cT>f->U>iStttjieT'. MuL 

V - L T R *5 J: S V 407*P't - ^ - ^^ti'ttSK' (*^4 . 2 

kb) ^mUb. S^^liqationLr^'^:^^ FpATP 
A7 E0.S^ti^l//c« CC7)p ATPA7 EO.S^Na r 

y'^X^ FpTPAi3^Na r I*>cl:0'C 1 a Wmit 
LXimOfciPA cDNA^r^CfBrK-^rligatet. 
:f'y:^^ Fp TB920?:«^U iTc (04), :XtCpTB92 
O^BamH I r7«itL/t:f#fc2.7kbCDDNA»fK-^. P 
TB399 [-fe;l/ XF^^^ + - T>F yry^iy3> 

(Cell Structure and Function) 12 : 208-217, 198 
7) ©BamH I gCliCClf ALT p TB9264^tllU/Co 
C(D>''^X^ F?rC 1 a I r7g{bUr4.0kb(DBr>T*?ri3 
pTB348 (Cell Structure and Function 12 : 
205-217. 1987) (DC \ a I ^&(fCl&^ihA.Vy' y ^ 

FpTB927^^||L/c (05)o 

[0045] 

[#^^12] tFtPA cDNACDm^MX^O 
1f;l/C0S-7ifflia [r-feJl'(Cell)J, 27, 279-288 (198 
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1)3 ?:5%BfiiS^jfil«^^t^DMEMtgl4k-C#lig« 

CGraham6. T »y ^ d p>^--(Virolociv)J , 52. 456 (1 
973)) iCm>'f^i^:x 1*5(^0 5 KpTB920S 

/d'i p T B 92 70 D N A 10 a g ^ :^ ^ I' -i; A X 7 

$/c«pTB927S^«^-E-n-entf/Cp §6CC-^0 

4 B#pa 1^ >7 -fe n .'i/Ma orb %ii&ia^jkm?:^tfis 

ia*C±iB P T B 92QS^C O S - 7 lijaS :^c('iT B 927S 10 

Aacc<l:t)ifML//ciC5200M fi:^400M g/m 1 CD t 
PA?&5^llJ$n. ±iacDNA3&^iEU<fc: h tPA^rn 

[0046] 

-ssaj^xDNAoisii 

1 1 tCietSO:/^;^ ^ K p TB 927=5: Bql iiryg 

{bU'C2.1kb(DDNA»Tit*f#. C :h ^ ? 6 ^CApaL I 20 

J:c^'BstYI r?Bituri.3kboBT>T-«:f#fco codna 

U/d§. 7*^;^$ Kpucii8CDSmaISBliCcia^ii^^:7*^ 
KpTBii27^m^U. ^f^t'Jdfyi^iyt^Yi 

i|#SS|5(a}§[S)tt^^«01iqonucleoti de-directed in vi 

tro Mutagenesis System (Tv>/-f Att) i^fiX^ V 

5 • -ACTCTrTG:CTC/V:]ACATATGACXXCTQCT ' 30 
(36mer) (i2^J#-^ 1 0 ) 

tPACOr^-^KS-^l'-lTSSrcOFEKl 
^tCUrf#eil/ct PAAf*-^>. tPA-lCDfiSia 
#-^1 1) (CiSfo CCDAr>f >i t PAiOjil^^Tr: 

■TifeiTcOcfc^'eiSo 40 

T^yKS^ 174 295 303 527 

I I I I 

t P A ACSE IFAKBRRSPGEHFL P 

tPA-1 m IPAKHRRSPfflRFL P 

1c (08 )„ 
[0047] 

[#^^1 4] h h t PACDAr>f >^rJ- K-rSi§ 
(1 ) t: h t PACDAf >f>^^ffl7'^>^5 KpTBll 50 



t$ga¥5-3 04 9 9 2 
22 

33(D^|| 

gyia#^1?( 1 3 r|#6n/c p T B 1128^ Nde I teJ:0'Bam 
Hir-^KU. ^^I^LlkbtDDNAtRK-^fffco CCDK 
)t?r:7'^X5 KpET3c (Srudier, F. W. (Brookhav 
en National Labs. U.S.A.) ctO^^^r^Wfe) (DN d 
e I -BamH l3P(4CC}fAL/'C. 7*^X5 FpTBn 
33€r^||b/c (08) o 
( 2 ) ffJMia^ 

;J;CC:/c)iaMM294t*tC, T7 7t->?0[)RNA*';^ 
^--ifjie^?rffi^iZ^A/cA7T--i^DE3 Cstudier, 
F. W. 6. i/^'-'f)\^ t-zf MV^fPi/ 
- (J. MdI. Biol.), 1S9 :1L3-130 (1986)3 i^W^t 

$if. ^^)^cT7 7T--i^(D•r/^--Aige^•^^)•^:?* 

7:^5 KpLysS Cstudier, F. W. iy^-t)\/ 
^b + jL^- (D. M3l. Biol.), 189: 113 

-130 (1986)3 *SAt>> Al^BMvC94(DE3)/pLvsSt** 
VmUc. CCDAJiffit*^pTBll33«:^Ab. AISH 
Mt1294(DE3)/pLysS,p TBll335:0< o/Co C<Dffi^('3: 

t h t PAAr>f> t PA- 1 «:]SfflrSJ;^»&cf^K^ 

[0048] 

[#^^ 15] t P A - 1 ^^ASiffiOJ^S 

##«?J1 4 rlf /cASiMMvC94 (DE3)/pLvsS, PTB113 
3*. 200m IgJSW^HH:? 7:^:31^(0 h h U 

7>> (7^^:7:3^;Jt'^ h y-X. rM')tf\ 0.5%>'^' 

ti^. 0.5%NaCK lOO/ig/m 1 r>f>'y >'t'h 
U'^ A4sJ:O'l0/zg/ra 1 ^P^ A:7 x:::.n-;b*^tf 

mt^^mom 1 ^igfflbr3rc^r-Bfttgsig#L^Co 

CCDlgSiSiOm 1 *l,000m lSHft7^Xn|^CDl% 
h F i;:7'h>. 0.5%^^*t5' h -r-x hx + ;^. 0.5% 
NaCl. lOO/ig/m 1 7>fc:i/y >:M^ 'j»^A:focl: 

Jtt2ooin I ^^^/jnLt:{J37'CtcT4B$r^. •oci'C>f y^'u 

b-;l/-6 -o-f-:}- ^ h f ^ y K (m^^^^ 
^tt) 0.1nM?r?^JjnLr$6(C4B5FBlJg^ig«brJS« 

[0049] 

[##WI 16] t P A - 1 gSMcOjflta. BSffifttei 

mm 1 5 rfifc t p A - 1 ^mi^mmmmmt^^som 
h »; ;^^^^a^g(p H 8.0) 5 0 m 1 i-cmm ufco ®^ 

(2AX2»Pa. 20) K:;!iH:f. ?ga?g 

?:^i/c^§l8.9oox g r'2Qf^r^^^l:^?^^Lr{t^^^i 

/c. COCfc^^rlOtiMh V 7.mmjmm ( p H8.0)5 o 

m 1 r^H^Lr. i8,9oox gr2Q5tr^^'i:^:»i^Lra:^ 

!t}3«:?#/c. $hlCC(Dimmi:0,2^A (v/v) h ^ >f h 
>X -100*^t?3JOnWh y XiaK^fS?g(p H8.0)r'gt^ 
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18.900X gr2055^PBia'C^^^O'Ctt^1J5^fi/c„ 
M KH,P04 (pH7,5) -5mM 2-^)lt}y*hx^ 

m 1 *{i/Co }ftm±?S2 5 m 1 H Mi^^^'r::^l^> - 

o.iM y >gt:^ y A^asis (pH7,5) -smM 2-y 

lbfflilS»?S C2.5MJsm-50itMh (pH 

8.75) -lOnM NaC 1 - 5 nM E DT A -ICMlU i^>- 10 
0. SnWSTcSa i^^l' ^ 5^ * > - 0. 3rrtv@f bS ^ ^ :t > ] 

i,25om I ica^rat^Lfcf*. 15'CtC:tetit:ffiS0 

[0050] 0f|i{ 

SS&£^t$^/c t PA - li§?SOS^l,250m 1 ^rSOrrMh 
•JXteiS^ffiiS (pH8.0)-0.01%Twe€n80K:*fl>rii 

Wo/c. ai?Trtig*i8,9oox g 1:2o^5^Pa1M^l:^^^u•rji 

(pHS.O) VW-UitbfcQAE h3^>*-;l'550C (*V 

tf'yA {:^^Aga70m 1 ) CC:M<^Ut:geK^ 20 
tR«Sli-> ^XCC|5lJg«iS-C;^7A*a?^U/cao-1.0 
M NaC l(Di:^?5ffi^lBigffliS(?gffl^«^fi600 
m 1 ) Ccr t P A- 1 *^tau/c, ft14iii5J«:0.5M N 
aC 1 -sonwh UxtMitMSjiS (pHS.O) -0.01% Tw 
eenSOr^ffif t U ;^c^ >1f S >^> -fe :7 T P - X 6 B (7 T 

1) ccai^urffittStPA- l^:K«3-ti. :X^C|5l^ 

a5iRr;^^A*gfe^b/cao.2MTJl'+':::.>-0.5M N 
aC 1 -SOrrMh y;^ig^S}?S (pHS.O) -O.OO^^Twe 
en80rrSttM t P A - 1 L/C, ti±C7))f»i{J*('PiC 30 

<fcD. SDS-PAGETm-M'>K?riS"r t PA- 1 
m&^mc. tf^t>%. ^}T-ai'^ii7t:^(tT'C3 9. 5 

0 0 . ^^STt^fl^T'C 3 5 . ooorabo/co 

[005 1] 

[#^Wl 7] Af--^>(t PA-6 Oi^J- K-r-S 
igSE^fJ^Wr ^ffiJSx. D N ACOl?^ 
##t?!1 1 3 ^Cizmov'v:^ ^ K p T Bil2S*^ja:r U 3 

1 L/rfflC^/Co ^SgUaJif^ti^MJiOliqonucleotl de- 
directed in vitro Mutagenesis System (T'^t/i'A 40 

5*-GGGCGACTCTTCGTGCTTGGCAA 
C4fner) 1 2 ) 

SA^ii/cFEKl hV^>5^^thtPA cDNA 
ffll^rff t PAAr>f t PA-6' CDigSie 50 
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?|JS^ 1 3 ) CCij^-r, CCDAr-Oi t PAi(DSl>* 

7^yK#^ 174 295 303 527 

I I I I 

t P A ACSE IFAKHRRSPGERFL P 

tPA-6* MSB IFAKHEESPGERFL-'-'-P 

pTBl038iL//Co 

[0 0 5 2 ] 

[##W18] t l> t PAC[)Ar-f>(t PA-6* ) 

(1 ) t h t PACDAf >f >^3gfla::'*^X = Kp TB12 
77(Dt}|^ 

1 7 r 6 n/c p T B 1038^ Nde I 4d i CKBam 

Hir^Wrt/. *^l.lkb(DDNA»r>^?rf#/Co CCDWit?: 
V'^yTs^ KpETS c CSrudier, F. W. (Brookhaven N 
ational Labs. U.S.A.) J^^^^-^^WO ON d e I 
-BamH iSRtitCttAbt:. 5 F p TBl277?r 

mmuc (119) o 

(2) jfm^ 

-XCC#^f^ 1 4r7KL/c;'cBiaKM294(DE3)/pLvsS^CC p 
TBl277«:zSAb. A)lffl»*1294(DE3)/pLys5,pTBl27 
7?:'0<o/Co cnecDSt^lit: M PAAr-{>t P 
A-6 •4Sai'r^<l:'5^cf^M§iirCi/co 
[0053] 

[##c^ 19] t p A - 6 ' samc7)}aai, mx&it^ 

1 8 t:1i/i::^.liffiM^1294(DE3)/plvsS. p T B 1 2 

7 7 ^mnm 1 5 u fci^m^^y^a^m b . t p a 

-6' ?mi<!mW^mc. cot PA- 6' ^JgA^ 
Mffif*20Q?:50mMh y X*Mg[<i«^ (pH8. 0)0.2 y v Y>\^ 

^mmuc. mmWi^m^'mm (2Ax2^rai 2 

13) CC;^H:f, :Xt.^'Cl8,900XQ'C2QjtPaS'C^^^UT2t 
J^^ff/Co C<7)a^15540.5% (v/v) h7'rh>X 
-lOO^r^tf 50irM h y ;:^i&K^aBiffi (pH8. 0)0.2 y h;!/^ 
StH^Ur. 18,900Xqr20»ra^.C^5JSILrct©!B5«:Jf 
/Co $6CCC<DitJ11i3?:50frWh y;^^KMfS?S(pH8.0) 
0.2 y h;l'Tgfe^Lr. 18,900Xqr2Q»raa'C*5}^g|L 

r^>^>-0.1M KHaPQ, (pH7.5) -0.1M2--^ i 

OaS aiffi^ 4 IS , 900X qt:'20it L X ffl ffi±?»0 . 1 

y hiu^ff/cc 

!aftftffl3g«?S C2.5Ml^* 50nWhy:^SKiS»«(pH8. 
75)-lCrrW N a C 1 5rrW EOTA- lOriMy CSnMlTcS 

2oy V VMc. «stij±^o.iy V 
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01%Tween80CC*tOr^^U/d$. lS.900Xqr205}^rBlii 
5omh XiaiS<i«iS(pH8.5)r^giftL/cQ A E h 3 

?SCSaHS«iSSMl.200ml)?:flai^r t PA-6* 

CpH8 . 5) -0 . 015^ TweenSO^C MbX Mtf? 0 /c . CO 

atfTrtjgo.2y hJU?:Pi-ji»m'WtLfcye>'> 

(^^A§a40ml)tC:ftj5LTt PA-6' 
/Co 0.5M NaCl-50mMh ';;^*MBgafiiJS(pH8.5)-0.0l5^T 
weenSO SOmTC';^; ^ A^rStif L//d^. 0.2MT;b+'^>- 
0.5M NaCl-50mMh y X^KjSaij^CpHS.5)-0.01%Twee 
n80rtPA-6* ^gffiU/Co t^±<Dffii?SmcJ: 20 
0. SDS-PAGEr^-^'O K^Sr^-r t PA-6' 

oor*0. #S7c^f^Txii33,ooor'*>o/Co c©ffi« 

-^XtSi^ J: 0 «S $ n ^ffil^fa (tPA-6 ■ =39 , 561)(C <fc < 

[0054] 

[mm2 0 ] KSttitJflL/hS- t PAA7^-{> • M 

^-fvy mmmmE i a 

^^ ^^ :^ y K - viSS±««:SsftD 0 . Mfit? 2 B#HSJ£$ 30 
#/c. <XC^rPBS-Twrgt?tf^t':t^>S3^t/ct 

T tft^> - H R Pa^fl^«:j35fln LMit-e 1 B^raScEl*. 

@fflcc^^L//cHR Pt£i4^##^ 1 ^^u/c:^ffir'aij 

[0 0 5 5 ] 

^OHffl^^ffitcJ: K^^« K • 40 

t^xfAtl, 'tr;l/4 3 0AS) ^rffll^r:X^Ccin'r 

A. B2acO-^7*^K«:^fiSl^/c. 

A : H-Gly-His-Arq-Pro-Leu-Asp- 

Lys^VS-OH 

(8-me r. g2?tj#^l 4) 

B : H-Phe-Ftie-Ser^lar-Arq-Glv-His-Arcj-Pro-Leu-Asp- 
Lys-OH 

( 1 2 - m e r . 1 5 ) 

•^7>KA«b h7^:/y>/3ifiN^a^7>K (1 - 
7) -CysCCtiSL. -^r?'^ FBliiie^ ^:/y>/8 50 
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iSN*5S-<7*^ F ( 1 - 7 ) ^CSffliJ^^t? 1 2 fflCDT 

^ ym^hfi^v -< :/y ^-*.y>/8iiisu^^:?> Fr*) 

So ^iJby ^-vu>f 5 F-^>V>f;l/-N-fc FP+^> 
• Xi7ix>-{ ^ Kx;;^r;U (OT. MB S iBSifi-TSC 

ti)'ihz>) *ffli^rvu>f s F{bu/c=^^'-*-;u- y> 

hi>) ^c-<y'9YK^miMh. KLH 

^FA 7^i^3^)5fS^L/c (-<7'^FA) z-KLHffi^ 

f*€:ia£lL;^Co FB«MBS-Cvu>f 5 FftU/c 

;i/:7t Fy;i/»^&2SAUfcD-GL CD-^;b^5>|g 

<hD-yi^>i0^tfi^{$:^^a3 4, 3 0 0. D- 
Glu:D-Lys=60:40 (tfT-X • ^$/7>iU 
Xt±«) ] CCi^JjnU. D-GL 15)'T-aO^:7'^FB4 
^ii^^^btc (•^^'^FB) 4-D-GLa^<*?:P 

[0 05 6] (2)^Sffi 

ftSiSiOr (-^7*^ FA) .-KLHa^»=&. as 
mtbX (-^y'^FB) .-D-GLa^fi^rfflC^-S^ 
Sffi^lf ffl S tVM%^ 5 B mrte<fc 3 0 frtc B 
ALB/c : n = 1 0) tcSSi^l mg/:^ 

a&a*?giS4 0 0 /i I /-7 0:^^mm^^^uc. 

T>':>^^^>Y^mi\b'V9t%m\k. 4 0Mg/0.2ml 

/v^X4IK)!SfcJ:om^Tta^L/Co 2'-4Ih1@0 

>'OF(cfL?su»3iiiPia^BS:TS#o/c;t>i. ^n-en 
u z/^mmMmm2 o o ^ i /v^x^asKrtis:^ 

l//Co 4IiI$fcattl OBt:S;^(DjfiLm!nf*ffi«:S^U/c<i 
mcoi^r. ^eS/?. (5 0 Mg/O .2ml/V'i;X) ?r 

®>'^-^7'y F-vcDiiiRtectO'^P^^^^' 
:7 y :/y y-^y^fcjicK^ :^y > • -ty v-M^^'u 
-F^fflC^S##£«l5 4dJ:0'l RilEtgcDE I ArvNW^>^ 
y F-v«:;^^y--->^;b. WT. ##P!l8-®<b|5l 
D^Mrlnt h7^7'y>4#^tn:(*^^>'>-f >^y F-v 
F T B 2 - 1 3 3 *KJiL/Co #6ti/ctell«0 1 1 
inl//ciiOt:*>-:»fco ^Ccfcii-C^-^ ^ :ry y-y> 
*^>*-r'2>S.EEtt (O : ##«?55tciaiScDE I A) ^oic/ 
7 ^ :/y >{cM-r'SSl£tt (• : 1 CCiBtgCOE I 

A) ^^L/rc>So 

[0057] Sib h^-c/y >^#ss^^*jl*v^^ ^ri/ k 

-VFTB2- 1 3 3^J:7^7'y>(CCD^;g^eg?:in 

:^y-^-y>ic«{^^^^stoL^c3)^o/c. f 

TB2- 1 33!af*CD$WS5^o:/y>^7X. 1^:/^^ 
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X{'it-^^-u::.--atC<t^ifljJS'C I gG, (/clft) 

[0 05 8 ] ©HATSgtt^Offiff 
®rfi6n/cH ATJSCittCDF T B 2 - 1 3 3fflga*S 

^m^ifco 1 OOaNKDB-AZGCcatti^iro/cfflja 

*^oH ATaSJJPtSitbr 1 OOVoJEmbtCo 
[0059] 

b sMo AbOSfiS ( 1 ) 

6ri^»U/c t PA- 1 10 0/zfir/mli 
X b /Co 



C3 
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0 /c H A T ^ttcDtn b h 7 ^ >^ U > >f 
K--VFTB2- 1 3 3 2x 1 Q'm^mmU. 
#*{?!I8 -OCCTj^bfcSMrffljaM^teiO'HATiilR 

t PAte^v-r ^P7*W- h*fflC^&##W3tCiEtSCD 
10 E I Moj^Z^tKy -V >^U>-tn[t PAAr>r>b sMo 
AbS14^:S'JS1''&#^t^!l6tCifiig<DE I A?:fflCit:>'^ 

##£?il8 -ffii[5]D*iatcJ:D!n^ ^ :/y t P A 
A-f H^>b sMo AbjS^h »;:i--vTAF 1-4 
2, TAP 1 -7 94sJ:0'TAF l-2 2 8^mf#U 

/Co -en^no h ';*-vts*±if>s:E i A^fltc,/cfe 

[0060] 
* [«1] 



(4 9 2nm) 

!n t p A mm" nmmmitmmit' 



TAP 1-4 2 
TAF 1-7 9 
TAP 1-2 28 



K 476 
1. 475 
1.45 1 
0.05 1 



1 . 4 6 7 
1.419 
0.658 
0.199 



1) #^Pll3#Mo 

2) ##0^11 6 #Mo 

3) F I B 1-1 lJS:{*II^^N-{:/'>l F-v (^^m 

8 -mm) <Dim±m^mmo 

SttCD.bsMoAb TAF 1-42. l-794o<i:i>' 30 
1 - 2 2 8 ^-n^--a^Cj:SaiJ^CD^mo-r 

n4> I gGa (/ci«) r&o/Co 
[006 1] ffi/^-^>^U•;; hWOiflS 

^J60. 5mmtt^lIS^f^t3:^b/cBALB/c v^;;^ 
1S¥5E&C5X 1 O^ffl/v-i^xcOb sMo AbS^h 
Vt-^TAF 1-42. TAF l-79*5cl:OTA 

F 1 -2 2 8*ig'n-eni!iBa^g^fio/c, $^1 0^-1 

45-5 0%gSfi]S£K7>'tJ:.'i;Ar'^iiif^. #^ 

{?98 -0&cie*S<Dfc h • :7 ^ ViSIKN^SS-^^'?- K 40 

(1-1 1 ) -Cy s it^^Ofc-^^i^oy r • 

>^u>jAf*S1±^W-r^ 1 g.Giii^J^mf#l//co :Xc^-c 

vhy^>'-/--K:<fcOb sMoAb^r^til. «i!0/Co 
C^tr)B*#5m 1 ;:;^e>b sMoAb TAF 1-4 
2. TAF 1 -79fcJ:jyfTAF l-2 28/)^-en* 
m2mg, 4mg. 3 0 mgf#6n/c. ff ^^i/cfe^ 
*ai2K:?St-o :^EnrinU/cfc*-:5'*^ #*fi?J6(Cifi 
0[)E I Arb sMo Abr£14Pitt^-^L/c I gGa^ 50 



[0 0 6 2 ] 

[|lifet?a3 ] v'i;:;^lA:7^ v^u>-tn:t PAAf-^v 

b sMo Ab(DSi^ (2) ommWi^ 

F-vF I B 1 - 1 1 *5J:0'##«?!1 1 0 -®t:BXff 

L/cCit PA^^^tJ£^>'^>f k-vtpa i - 4 1 

itl^tlO. 5//g/ml FITC43<tO'l. bu 

g/ml TR I TC^W-^;^::3:7-yNAF • 1 2ig^iS 

lfir3 7'C. 3 0^Pa>r>+:i.-^«-hL. 

/Co ;XC^'C. LSM?§« (W^t^^X^K.K.IS^) 

(DSH^rilC. PEG6 0 0 0*m»r#^««l8-®^ 

iEmoyomvmmm^bfc. 3 7 -cr- 2 B#r^ ^ > ^ 

-hf^. FACSK:m-r'5C.<btCJ:0:?^l/*U-fe>f>4s 
J:0'u-i5f'5>-SS^fe$ti/cJfflia2 5. OOOfi^^J 
ffiU. ^Xic:7^-y-<bL'Cvi?xiaKffllS«r5x 1 0 
*fi/'^x;l/JSaL/c9 6P\v^^p:7-U- htc, ±iB 
(D-S^fefflia?:l 01i/'i?x;KDi3^.r}iaLi^^L 

/Co 

gS^fS 1 - 2iit:^!aifJiCD^6tl/c'^xjKDi^S±rf 
-e-n-en#^P!l 1 . 3*i<fcO'6tCiEi£0E l accs^ 



(16) 

29 

0 /c? X ;i/ cc c ^ r Pl^lPvffi J: €> ^ n > ^ ^ 

^jU^'J F-v (f^hvt-^) FT2- lA^mn 
Lie, 

[0 06 3] <3)>'^-r>^•^;' FJnf*0«il 
^&0. 5mmifi«:ttKrti3:4b/cBALB/c'7'5;^ 

6Etc5x 1 o*(i/■7»i;X(^)•7»?;;^^^>f :/y K • ^> 

4 5-5 0%^?PfiSKT>^-:^'t?A-Ct&^Uri gGll 10 
^>?:f#/Co ;Xlit?2 0 nM PBS VW-Uitbfcy ^ :/ U 

> • iiKJifSrs (pH 2. 9 ) vmnibfc. m^tifc^ 

J^mmm (ph e. 8) r^tffu. i^owarwi: 

6, 8) 1 0ir#^>6 2 1 OrrMCDigv^S^ieiiai^ 
C^TZ«#gtt/^>f F!a(*FT2- 1 4*»i?L 

/Co 5 0 mKDtt*?^:;!)^ 6 4 7 mg(Dtli5{iS:f* F T 2 - 1 20 
4*mf#L/Co tfehfcffKb sMoAb FT2-1 
4^. #^1^6^ciStK©5i7 ^ :/U>-lnt PAAf-^^ 

> • F!af*tJ^fflE I AO^bfcl^miim 1 
4^c^-ro b h7 :/U>4ocl:0't PA-6' (OiSfi^c 

[0064] ®F (ab' ) ,COf»M 

^#6il/c^gi^c^^*F 72-14*20 nmmmm (ph 

3.5) ccig^L. ^y''^y:^mittf'7A ibmr<y' 

bm\^}luy 7 >(y ^ ir)l) (^C^bfc, 3 7 
*C6C4ol^T3ml/BSP^CDijfeiir'fi5)o< OiTgUit. 30 
v>^mt^J9*fi/Co IN NaOHr'pH7. 5 CClS^g 
^7'Df'-<>A • PBS(pH7. 5) 

;^7ACCfitU. PBSr':^^A*?g|±J -arl^tS. pH 

WT-SF (ab' ),il^t*i^g|b/Cc $^4 0mqC7)FT2 
-lA(±leG^^)f)^h4, 3mq(Z)FT2- 1 4 
F (ab' ) M^^m^bfc. 

®rf#e>ti/cF (ab* ) ^m^^i^^m ^nmoE aq 

•!At PAAf >f>b sMoAb FT2-14 (•) 
*iJ:a^(OF (ab' ) ,11^ (O) tcK'r^>^S«:^ 
•To FT2- 1 4 F (a b* ) I gG:^^ 

tm^^icy A T'U >*5j:o't PAAr >f >CDM#CC?SC^ 

[0065] 

-Sg© t PA (g*^?ISO. 1 g/m 1 ) *5cfcCK# 50 



■!ttgg^5-3 0499 2 
30 

#e^l|l'9^CiB*Sc(7)t PA-6' (il*?i^O. 5 jug/ 
ra 1 ) Cca^O?gg<7)W6^2'Ci#6n/c'7'i7X$i7 ^ 
:/U>-lnt PAAf'>f>b sMoAb^r^JJDt. Sfi 
•C2 0^>PBljfiSSJS3'l^t5ESil^<*iS*i§iiL/Co 
[0066] 

^^<r>lj^ Co. conen6 : ;^D>^'-S/;^ • t> F • 

•^-tX^^-^^X (Thromb. Haemostasis). 45, 225 (198 
D) tCfifC^ Mm^%^mi^ (plasma clot lysis as 
say) ?:^jSfeL/Co -T/cCt*-^. *llSWl4 rl#6n/c^S 
|g^(*tCb Fjfil^«:8«jnO. ^XC^-Cb F • Fo>b>?: 

/Cc ^UB3^t\ (Euqlobulin lysis analyzer "ELT- 
6" MebanixGo.) *fflC^i:jiLSI<D?ia«:igB#WtCil^ 

0- C«3«Ob sMo Ab (TAF 1-42. TAF 

1 - 7 94d<:fcD^'TAF \-22^) {U^-ftlhy A-f 

^)>mmi&om^^^7r^iUi)^^tc. tPA-6' 

JtLr«2i@l©b sMoAb (TAF l-42:fej:0' 
TAF \-l ^) i)m^n^^m^Ut^-:>fci)\ TA 
F 1 -2 2 8ti01 StCTnL/fci^tC t PA-6' <D 

um^mt Lrfflgffi#6^ccgA5fgW±(Dm?ix()ll* 

thLz/co mmtmrntPAmi (•) 4>b<« 
t PAA7*^>tPA-6' m^j (O) (o^mm^i 0 
o%<hu/cB#cD. ^n-ent PA/Ci^m^^ (•) h 
b < « t p A - 6 • /Vim^^w (o) omfm^^ 

[006 7] 

[^SS^6 ] v^xlSffiliftifiL/hS- t PAAf 
• b s M o A b ©Mii 

F-v2T6 0fcJ:O'!nt PAAf--{> 

F-vTPA 1 -4 l?:ffl(,^T. Xife 

I gGlnf«^?:ff/c« 
©ILiabJjL^^MM 

±iB®'Ciia«b/c2 aottft I g GE^^^n^ti^^a 

[M.Marianie : + • >f A^Civ^- (M 

ol.Ininunol.) , 28. 69 (l99l) ] {C^L, 7 e>> 

(t/^v?!®^) ^ffli^r F X • tii^a^g* ( p h 

7.0) X^m (//Co L - e>X r (fPpta^Sg^) 

7"Cr4B#K-/>+:=^-^*- FL/c. lOOmM N-x 
^;bvu>f $ F<DSSJjD"CSfc#±f^. ^6*i/c!n<*::'5 
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ii-en(DtStt?§?a[ l^l D P B S X'^it Ltcy'of'^y 
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(ab' ) ^m^^mmbfc. 

0 ^rP»Vj^ y^F (ab^ ) , 
±iB®-CPI»!U/c2T6 0tiftS*OF (ab' ) ,i 

(I^^QtW: [M.3.Glennie6 : i>'['-t)l • • A 
^Uiy- (J.Immunol.) , m 2367 (l987) ] CCfi£o 
r2T6 0 Fab* H^O X ;l/ 7 1: vU-{ 
5 FftL/c. -:^±iB©-CPI»L/cTPA 1 - 4 llnft 
S*(DF (ab* ) ,4|5]«tCDTTrii7EiS. -fet^r 
r^:;^;^G2 5y;U?tii:^7A • P V h 

$Fffc2T6 0 Fab' CC-tMbl : IvmML. ^ 
:J*x-rJUM^tcJ:0 2ffi<DM^fo/c#^tt^W*r€>Jx 
f*Fab* ?:-^f-qa^-<y U i^^CCfe^Slf/Co f#e>n 

'SS:fEig^^^^>'l'bn • y;l'AcA4 4;^-^A (LK 

-T^CftU. -vrP^V^y ':7^F (ab* ) 
BRO/c, MW#SttiA(*fii{ I g Gm& 1 0 m g J: 0 a 
KjCD^tt^MttF (ab* ) ,«:Jn:f*$^l ImgiU 

/Co 
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32 

* [Ifefl^O^f.] *^0BCD/>-Y'/y 7 Fb sMo Abt^, 

iiCi^iKti>cti)^^mvhi>. FMo 

Ab<ht PAAf''Y>i01 : limm^WUmti 

[0 06 9 ] 
[0 07 0] 
10 [15?iM] 
ie3^J#-^ : 1 
iSyijOS^ : 12 

miomm : ^y^^ f 

Gly His Arg Pro Leu Asp Lys Lys Arg Gin Gin Cys 
1 5 lOo 



20 [0 0 7 1 ] E?'J#-^ : 2 

leyijcog^ : 16 
m^\(omm : f 



OrHKb/c^rP^V^ U ^F (ab' ) 
##f(2 OiCietgCDE I ACCfitottfSttjtjni/hfi-Ctt 
PAA7'>r>:iS#Mtttnf*Stt^fflSU/c. 

i^mm 1 5 cctS L /cii 0 o 

[0068] 

Phe Phe Ser Ala Arq Gly His Arq Pro Leu Asp Lys Lys Arq Glu Clu 
15 10 15o 

[007 2] ie?iJS^ : 3 3055$ h;i<Pt^- : mm 



* 



IB^iJOg^ : 13 



miomm : F 



Asn Arq Arq Leu Thr Trp Glu Tyr Cys Asp Val Pro Ser 



[ 0 0 7 3 ] iS?U 
^J<Ofi$ : 13 



lOo 

^mmm'-^y'^i' 



Arq-Met-Th r-Leu-Val -Gl y-Il e-Il e-Ser-Trp-Cl y-Leu-Cl y 



1 5 • 

[0074] iE?»J## : 5 

E?iJCDS^ : 12 

w^\(om%'-^y''^Y 

yyifji^V^-- C^Sg7^^-^>h-stop 



lOo 

Asn-Tyr-Leu-Asp-Trp-I I e-Arg-Asp-Asn-Me t-Arg^ro 



1 5 

[007 5] mJm^ 

lE^JCDSS : 39 



10. 



(IS) ^fWo-3 0499 2 

33 34 

MC coc Acx:; arc acg tgg gag tag tgt gat crc ccc tgc 39o 

[007 6 ] im^n : 7 * hd^PS?- : mik^ 

CGC atg act ttg gtg ogc atc atc agc tgg OGC CTG GGC 39« 
[007 7] im^^ : 8 ^ : mm 

: 39 nmomm • imt^^ ^^dn a 

AAC TAC CTA gag tgg ATT CCT GAG AAC ATG CGA CCG TGA 3a. 
[0 0 7 8 ] iE^iJ#-^ : 9 ★eaS 

mi<Ds,$ : 1800 t hn&^mjii^mmm 

ift(DSt : : 552 . . 554 

hd<pi;^- : mm mki^^i^tciom : e 

E^JCOa® : cDNA to mRNA * 

AAAACCTCTG CGAGGAAAGG GAAGGAGCAA GGC 
GTGAATT TAAGGGACGC TGTGAAGCAA 60 
TC ATG GAT GCA ATC AAG AGA GGG CTC TGC TGT GTG CTG CTG CTG TGT 107 
Met Asp Ala Met Lys Arq Gly Leu Cys Cys Val Leu Leu Leu Cys 
-35 -30 -25 

OCA GCA GTC rrC GTT TGG CCC AGC GAG GAA ATC CAT GCC CGA TTC AGA 155 
Gly Ala Val Phe Val Ser Pro Ser Gin Glu He His Ala Arg Phe Arq 
-20 -15 -10 -5 

AGA GGA GCC AGA TCT TAC GAA CTG ATC TGC AGA GAT GAA AAA ACG CAG 203 
Arq Gly Ala Arq Ser Tyr Gin Val He Cys Arq Asp Glu Lys Thr Gin 

15 10 
ATG ATA TAC CAG CAA CAT GAG TGA TOG CTG GCC CCT CTG CTG AGA AGC 251 
Met lie Tyr Gin Gin His Gin Ser Trp Leu Arq Pro Val Leu Arq Ser 

15 20 25 

AAC COG CTG GAA TAT TGC TOG TOC AAC ACT OGC AOC GCA CAG TGC 0\C 299 
Asn Arq Val Glu Tyr Cys Trp Cys Asn Ser Gly Arq Ala Gin Cys His 

30 35 40 

TCA GTG CCT CTG AAA ACT TOC AGC GAG CCA ACG TCT TTC AAC GOG OX 347 
Ser Val Pro Val Lys Ser Cys Ser Glu Pro Arq Cys Phe Asn Gly Gly 
45 50 55 60 

ACC TOC CAG CAG GCC CTG TAC TTC TCA GAT TTC GTG TGC CAG TGC CCC 395 
Thr Cys Gin Gin Ala Leu Tyr Phe Ser Asp Phe Val Cys Gin Cys Pro 

65 70 75 

CAA GGA TTT GCr GOG AAG TOC TGT GAA ATA GAT ACC AGG GCC ACG TGC 443 
Glu Gly Phe Ala Gly Lys Cvs Cys Glu He Asp Thr Arq Ala Thr Cys 

80 85 90 

TAC GAG GAC CAG OOC ATC AOC TAC AGG GOC /tC TOC AOC ACA OCG GAG 491 
Tyr Glu Asp Gin Gly He Ser Tyr Arq Gly Thr Trp Ser Thr Ala Glu 

95 100 105 

ACT OOC GCC GAG TOC ACC AAC TGG AAC AOC ACC GCG TTG GCC CAG AAG 539 
Ser Gly Ala Glu Cys Thr Asn Trp Asn Ser Ser Ala Leu Ala Gin Lys 
no 115 120 



C19) ^ga¥5-3 04 99 2 

35 36 
CCC TAC ACT GGG TGG AGG CCA GAC GCC ATC ACG CTG CGC CTG GOG AAC 587 
Pro Tyr Ser Gly Trp Arq Pro Asp Ala lie Arg Lai Gly Leu Gly Asn 
125 130 135 140 

CAC AAC TAC TGC AGA AAC CCA GAT CGA GAC TCA AAC CCC TGG TGC TAC 635 
His Asn Tyr Cys Arq Asn Pro Asp Arq Asp Ser Lys Pro Trp Cys Tyr 

145 150 155 

CrC TTT AAG GCG GGG AAG TAC AGC TCA GAG TTC TOC AGC ACC CCT GCC 683 
Val Phe Lys Ala Gly Lys Tyr Ser Ser Glu Phe Cys Ser Thr Pro Ala 

160 165 170 

TGC Ta GAG OCA AAC ACT GAC TGC TAC TTT GGG AAT GGG TCA GCC TAC 731 
Cys Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr 

175 180 185 

CCT GOC ACG CAC AGC CTC ACC GAG TCG GGT GCC TCC TGC CTC CCG TGG 779 
Arq Gly Thr His Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp 

190 195 200 

AAT TOC ATG ATC CTG ATA GOC AAG CTT TAC ACA GCA GAG AAC CCC ACT 827 
Asn Ser Met He Leu lie Gly Lys Val Tyr Thr Ala Gin Asn Pro Ser 
205 210 215 220 

GCC CAC CCA CTG GGC CTG GOC AAA CAT AAT TAC TGC COG AAT CCT CAT 875 
Ala Gin Ala Leu Gly Leu Gly Lys His Asn Tyr Cys Arq Asn Pro Asp 

225 230 235 

GGG GAT GCC AAG CCC TGG TGC CAC CTG CTG AAG AAC CGC AGG CTG ACG 923 
Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arq Arq Leu Thr 

240 245 250 

TGG GAC TAC TCT GAT GTG CCC TCC TGC TCC ACC TOC GGC CTG AGA CAG 971 
Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arq Gin 

255 260 265 

TAC AGC CAG CCT CAG TTT COC ATC AAA OGA GOG CTC TTC GCC GAC ATC 1019 
Tyr Ser Gin Pro Gin Phe Arq He Lys Gly Gly Leu Phe Ala Asp He 

270 2 75 280 

GCC TCC CAC CCC TGG CAG OCT GCC ATC TTT GCC AAC CAC AGG AGG TCG 1067 
Ala Ser His Pro Trp Gin Ala Ala He Phe Ala Lys His Arq Arq Ser 
285 290 295 300 

CCC OGA GAG COG TTC CTG TOC GGG GGC ATA CTC ATC AGC TCC TGC TGG 1115 
Pro Gly Glu Arq Phe Leu Cys Gly Gly He Leu He Ser Ser Cys Trp 

305 310 315 

ATT CTC TCT GCC GCC G^C TOC TTC CAG GAG AGG TTT CCG CCC CAC CAC 1163 
He Leu Ser Ala Ala His Cys Phe Gin Glu Arq Phe Pro Pro His His 

320 325 330 

CTG AOC CTG ATC TTG GGC AGA ACA TAC COG CTG CTC CCT GGC GAG GAG 1211 
Leu Thr Val He Leu Gly Arq Thr Tyr Arq Val Val Pro Gly Glu Glu 

335 340 345 

GAG CAC AAA TTT GAA CTC GAA AAA TAC ATT CTC CAT AAG GAA TTC GAT 1259 
Glu Gin Lys Phe Glu Val Glu Lys Tyr He Val His Lys Glu Phe Asp 

350 355 360 

GAT GAC ACT TAC GAC AAT GAC ATT GCC CTG CTG CAC CTG AAA TCC G^T 1307 
Asp Asp Thr Tyr Asp Asn Asp He Ala Leu Leu Gin Leu Lys Ser Asp 
365 370 375 380 

TCG TOC COC TCT OCC CAG OSC ACC AOC CTG CTC COC ACT CTG TOC CTT 1355 
Ser Ser Arq Cys Ala Cln Glu Ser Ser Val Val Arq Thr Val Cys Leu 



(20) 5f^pg^5-3 04 99 2 

37 38 
385 390 395 

CCC CCjG gag GAC CTG CAC CTG CCG gag TGG ACG gag TGT gag CTC TCC 1403 
Pro Pro Glu Asp Leu Gin Lai Pro Asp Trp Thr Glu Cys Glu Leu Ser 

400 405 410 

OQC TAG GGC AAG CAT GAG GCC TTG TCY CCT TTC TAT TGG GAG CGG CTG 1451 
Gly Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arq Leu 

415 420 425 

AAG GAG GCT CAT GTC AGA CTG TAG CCA TCC AGC CGC TGC ACA TCA CAA 1499 
Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arq Cys Thr Ser Gin 

430 435 440 

CAT TTA err AAC AGA ACA CTC ACC GAG AAC ATG CTG TCT GCT GGA GAC 1547 
His Leu Leu Asn Arq Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp 
445 450 455 460 

ACT CGG AGC GGC GGG GCC C/SC GCA AAC TTG CAC GAC GCC TGC CAG GGC 1595 
Thr Arq Ser Gly Gly Pro Gin Ala Asn Leu His Asp Ala Cys Gin Gly 

465 470 475 

GAT TCG GGA GGC CCC CTG CTG TCT CTC AAC GAT GGC CGC ATG ACT TTG 1643 
Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arq Met Thr Leu 

480 485 490 

CTG GQC ATC ATG AGC ICC GGC CTG GGC TCT GGA GAG AAG GAT CTC CCG 1691 
Val Gly He He Ser Trp Gly Leu Gly Cys Gly Gin Lys Asp Val Pro 

495 500 505 

OCT CTG TAC ACC AAG CTT ACC AAC TAG CTA CK. TOG ATT CCT GAC AAC 1739 
Gly Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp He Arq Asp Asn 

510 515 520 

ATG CGA CCG TGACCAGGAA CACCCGACTC CTCAAAAOCA AATGAGATCC 1788 
Met Anq Pro 



525 527 
CGCCTCTTCT TC 
[0079] ie?IJ#^ : 10 
iS?iJ<DS3 : 36 

^\(omm : i&(omm. ^^dna 

ACTcrrrccc tcagacatat gagqgctgct gcagaa 

[0080] iE?iJS^ : 11 



36„ 



ISOOo 

30*E5»JOfiS : 1068 



ATG TCT GAG GGA AAC ACT GAC TGC TAC TTT OGG AAT GGG TCA GCC TAC 48 
Met Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr 
1 5 10 15 

CCT GQC ACG CAC /WX CTC AGC GAG TCG OCT GCC TGC TGC CTC CCG TGG 96 
Arq Gly Thr His Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp 

20 ' 25 30 

AAT TGC ATG ATC CTG ATA CGC AAG CTT TAC GGA CAG AAC CCC ACT 144 
Asn Ser tJlet He Leu He Gly Lys Val Tyr Thr Ala Gin Asn Pro Ser 

35 40 45 

GCC CAC GGA CTG GGC CTG GQC AAA CAT AAT TAC TGC CGG AAT CCT GAT 192 
Ala Gin Ala Leu Gly Leu Gly Lys His Asn Tyr Cys Arq Asn Pro Asp 
50 55 60 
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39 40 
OGG GAT GCC AAG CCC TGG TGC CAC GTG CTG AAG AAC CGC ACC CTG ACG 240 
Civ Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arq Arg Leu Thr 
65 70 75 80 

TGC GAG TAG TGT GAT CTG CCC TCC TGC TCC ACC TGC GGC aC AGA CAG 288 
Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arq Gin 

85 90 95 

TAC ACC CAG CCT CAG TIT CGC ATC AAA GGA OGG CTC TTC GCC GAC ATC 336 
Tyr Ser Gin Pro Gin Phe Arq lie Lys Gly Gly Leu Phe Ala Asp He 

100 105 110 

GCC TCC CAC CCC TGG CAG OCT GCC ATC TTT GCC AAG CAC AGG AGG TCG 384 
Ala Ser His Pro Trp Gin Ala Ala He Phe Ala Lys His Arq Arq Ser 

115 120 125 

CCC GGA GAG CGG TTC aC TQC GGG GGC ATA CTC ATC AGC TCC TGC TGG 432 . 
Pro Gly Glu Arq Phe Leu Cys Gly Gly He Leu He Ser Ser Cys Trp 

130 135 140 

ATT CTC TCT GCC GCC CAC TQC TTC CAG GAG AGG TTT CCG CCC CAC CAC 480 
He Leu Ser Ala Ala His Cys Phe Gin Glu Arq Phe Pro Pro His His 
145 150 155 160 

CTG ACG GTG ATC TTG QOC AOV ACA TAC COG GFG CTC CCT CGC GAG GAG 528 
Leu Thr Val He Leu Gly Arq Thr Tyr Arq Val Val Pro Gly Glu Glu 

165 170 175 

GAG CAG AAA TTT GAA CTC GAA AAA TAC ATT CTC CAT AAG GAA TTC GAT 576 
Glu Gin Lys Phe Glu Val Glu Lys Tyr He Val His Lys Glu Phe Asp 

180 185 190 

GAT GAC ACT TAC GAC AAT GAC ATT GCG CTG CTG CAC CTG AAA TCG GAT 624 
Asp Asp Thr Tyr Asp Asn Asp He Ala Leu Leu Gin Leu Lys Ser Asp 

195 200 205 

TCG TGC CGC TCr GCC GAG GAC AGC AGC CTG CTC CGC ACT CTG TGC CFT 672 
Ser Ser Arq Cys Ala Gin Glu Ser Ser Val Val Arq Thr Val Cys Leu 

210 215 220 

CCC COG GAG GAC CTG CAG CTG CCG GAC TOG ACG GAC TCT GAG CTC TCC 720 
Pro Pro Glu Asp Leu Gin Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser 
225 230 235 240 

OGC TAC GGC AAG CAT GAG GCC TTG TCT CCT TTC TAT TCG GAG CGG CTC 768 
Gly Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arq Leu 

245 250 255 

AAG GAC GCT CAT CTC ACA CTG TAC CCA TCC ACC CGC TGC ACA TCA CAA 816 
Lys Glu Ala His Val Arq Leu Tyr Pro Ser Ser Arq Cys Thr Ser Gin 

f 260 265 270 

CAT TTA CTT AAC AGA /CA CTC ACC GAC AAC ATC CTG TCT OCT OCA GAC 864 
His Leu Leu Asn Arq Thr Val Thr Asp Asn Mst Leu Cys Ala Gly Asp 

275 280 285 

ACT COG AGC GGC GGG CCC CAG GCA AAC TTC CAC GAC GCC TGC CAG OGC 912 
Thr Arq Ser Gly Gly Pro Gin Ala Asn Leu His Asp Ala Cys Gin Gly 

290 295 300 

GAT TOG GGA GGC CCC CTG CTG TCT CTG AAC GAT COC CGC ATG ACT TTG 960 
Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arq Met Thr Leu 
305 310 315 320 

CTG GOC ATC ATC AGC TOG OOC aO GCC TCT QGA CAC AAG GAT CTC GCG 1008 
Val Gly He He Ser Trp Gly Leu Gly Cys C\y Gin Lys Asp Val Pro 



% 
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41 42 
325 330 335 

GCr CTG TAG ACC AAG CTT ACC AAC TAC CTA OVC TOG ATT CCT GAG AAC 1056 
Glv Val Tyr Tbr Lys Val Thr Asn Tyr Leu Asp Trp lie Arq Asp Asn 



340 

ATG CG^ CCG TGA 
Met Arq Pro 
355b 

12 



345 



350 



1068 



[008 1 ] i5?iJ#-^ 
: 24 

GOGCGACTCT TCCTGCTTGG CAAA 

[0 08 2] i^ym^ : 13 

E^iJOgS : 1068 



10 



24. 



ATG TO" GAG GGA AAC ACT GAC TGC TAC TTT OQG AAT GGG TCA GCC TAC 43 
Met Ser C1u Cly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr 
1 5 10 15 

CGT GQC ACG CAC AOC CTC ACC GAG TCG GCT OCC TCC TGC CTC CCG TCG 96 
Arq Gly Thr His Ser Leu Thr Glu Ser Cly Ala Ser Cys Leu Pro Trp 

20 25 30 

AAT TCC ATG ATC CTG ATA GOC AAG CTT TAC ACA GCA GAG AAC CCG PCX 144 
Asn Ser Met lie Leu He Gly Lys Val Tyr Thr Ala Gin Asn Pro Ser 

35 40 45 

OCC GAG GCA CTG GOG CTG GQC AAA CAT AAT TAC TGC GGG AAT CCT G^T 192 
Ala Gin Ala Leu Gly Leu Gly Lys His Asn Tyr Cys Arq Asn Pro Asp 

50 55 60 

GGG GAT GCC AAG CCG TOG TOC CAC CTG CTG AAG AAC CGC AGG CTG ACQ 240 
Gly Asp Ala Lys Pro Trp Cvs His Val Leu Lys Asn Arq Arq Leu Thr 
65 70 75 80 

TOG GAG TAC TCT GAT CTG GCC TCC TGC TCC ACC TOC GGC CTG AGA 0\G 288 
Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arq Gin 

85 90 95 

TAC AOC CAG CCT GAG TTT COC ATC AAA GGA OCC CTC TTC GCC GAC ATC 336 
Tyr Ser Gin Pro Gin Phe Arq He Lys Gly Gly Leu Phe Ala Asp He 

100 105 110 

GCC TOC CAC CCG TOG CAG GCT GCC ATC TTT OCC AAC CAC GAA GAG TCG 384 
Ala Ser His Pro Trp Cln Ala Ala He Phe Ala Lys His Glu Glu Ser 

US 120 125 

GCC GG\ GAG GGG TTC CTG TOC OOG GGG ATA CTC ATC AOC TCC TGC TGG 432 
Pro Gly Glu Arq Phe Leu Cys Gly Gly He Leu He Ser Ser Cys Trp 

130 135 140 

ATT CTC TCT OCC OCC CAC TOC TTC CAG GAC AOC TTT CCG CCG CAC CAC 480 
He Leu Ser Ala Ala His Cys Phe Gin Glu Arq Phe Pro Pro His His 
145 150 155 160 

CTG ACG CTG ATC TTC OCC ACA ACA TAC COG GTG CTC CCT GGC GAG OVG 528 
Leu Thr Val He Leu Cly Arq Thr Tyr Arq Val Val Pro Gly Glu Glu 

165 170 175 



43 

CAG CAG AAA TTT GAA GTC GAA 
Clu Gin Lvs Phe Glu Val Glu 

180 

(AT GAC ACT TAG GAG AAT GAC 
Asp Asp Thr Tyr Asp Asn Asp 
195 

TCG TCX: CGC TGT GCC GAG GAG 
Ser Ser Arg Cys Ala Gin Glu 
210 215 
CCC CCG GAG GAC CTG GAG CTG 
Pro Pro Glu Asp Leu Gin Laj 
225 230 
GGC TAG GGC AAG CAT GAC GCC 
Gly Tyr Gly Lys His Glu Ala 

245 

AAG GAC GOT CAT GTC AGA CTG 
Lys Glu Ala His Val Arq Leu 
260 

CAT TTA err AAG AGA ACA CTC 
His Leu Leu Asn Arq Thr Val 
275 

ACT COG AGG GGC GGG CCC CAC 
Thr ^rQ Ser Gly Gly Pro Gin 
290 295 
GAT TGG GGA GGC CCC CTG GTG 
Asp Ser Gly Gly Pro Leu Val 
305 310 
CTG GGC ATC ATC AQC TCG GGC 
Val Gly He He Ser Trp Gly 

325 

OCrr CTG TAG ACC AAG CTT ACC 
ay Val Tyr Thr Lys Val Thr 
340 

ATG CGA CCG TGA 
Met Arq Pro 

,35% 
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mi 

Gly His Arg Pro Leu Asp Lys Cys 

5. 

[0084 ] : 15 

IB5»J(Z)S$ : 12 
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AAA TAC ATT 
Lys Tyr He 

185 
ATT GCC CTG 
He Ala Leu 
200 

ACC ACC CTG 
Ser Ser Val 

CCG GAC TGG 
Pro Asp Trp 

TTG TCT CCT 
Leu Ser Pro 

250 

TAC CCA TCC 
Tyr Pro Ser 

265 
ACC GAC AAG 
Thr Asp Asn 
280 

OCA AAC TTG 
Ala Asn Leu 

TCT CTG AAC 
Cys Leu Asn 



CTG GGC TCT 
Leu Gly Cys 
330 

AAC TAC CTA 
Asn Tyr Leu 
345 
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44 

CTC CAT AAG GAA TTC GAT 576 
Val His Lys Glu Phe Asp 
190 

CTG CAC CTG AAA TCG GAT 624 
Leu Gin Leu Lys Ser Asp 
205 

CTC CGC ACT CTG TGC CTT 672 
Val Arq Thr Val Cys Leu 
220 

ACG GAG TCT GAG CTC TCC 720 
Thr Glu Cys Glu Leu Ser 
235 240 
TTC TAT TCG GAG CGG CTG 768 
Phe Tyr Ser Glu Arq Leu 

255 

ACC CGC TGC ACA TGA CAA 816 
Ser Arq Cys Thr Ser Cln 
270 

ATG CTG TCT GCT GGA GAC 864 

Met Leu Cys Ala Gly Asp 
285 

CAC GAC GCC TGC CAG GGC 912 
His Asp Ala Cys Gin Gly 
300 

CAT GGC CGC ATG ACT TTG 960 
Asp Gly Arq Met Thr Leu 
315 320 
GGA CAC AAG GAT CTC CCG 1008 
Gly Gin Lys Asp Val Pro 

335 

G^C TGG ATT CCT GAC AAC 1056 
Asp Trp He Arq Asp Asn 
350 
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Phe Phe Ser Ala Arg Gly His Arg Pro Leu Asp Lys 
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